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but the movement el 


Che Sewickley Cantilever Bridge — at Sewickley dates back to 189, 
on foot at that time did not succeed; Allegheny County 
\ notable cantilever bridge was built across ‘the Ohio which was to build the bridge, did not consider the proba 


River at Sewickley, Penn., about 12 miles below the ble benefits of the bridge suflicient to warrant its cost 


“Point” at Pittsburgh, in 1911, It was completed a In 1906 a new movement for a bridge was initiated. and 
little more than a year ago. Its channel span is not very — this was approved by the County Court late in that year 
much less than that of the other Ohio cantilever bridges, General plans were drawn and the approval of the Waa 
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, hia. 1, Sewrekitey Cantitever Brrpor, Onto River 


as may be seen from the following list of large American Department secured during the latter part of 1907, and 
cantilever bridges: final plans were prepared in 1908 by the county engineer. 
Bridge River Max. Span. On July 2, 1909, a contract for the superstructure was 

n let to the Fort Pitt bridge Works, and on July 6 a con 





Quebee (not yet built) St. Lawrence 1800 : 

Blackwells Island Kast 1182 tract for substructure and approaches to Adam Laidlaw 
Wabash...... Monongaheta 812 . . , 

Memphis... Mississippi 790 Co., both Pittsburgh concerns. On May 16, 1911, the 
Beaver..... Ohio 769 rev 
Sewickley Ohio 750 suspended span was closed and the bridge swung. The 
Mingo Ohi 700 : » ° 

Thebes... Mississippi 671 structure was opened to traffic in the fall of 1911. 

A number of the constructive features of the bridge are GENERAL Desian a 
varticularly interesting. This wi year from the fol- sei ; 
= y! vt ting. This will appear from the f The general laws governing bridges over the Ohio ; 
lowing description.* 


River require a minimum span of 500 ft., and a high- 


History—Agitation for a bridge over the Ohio River anges 
gitation for a bridge over f water clearance of 50 ft. and low-water clearance of 90 
, P oaue & , r} vi a for , , ‘ >. 
wee articles on the bridge have been published recently: ft. for a 500-ft. width. The W ar Dy part ment has re 
A *, nel, “The Sewickley Cantilever Bridge Over the Ohio <3 pen, ’ Po x , : ‘ . : _ 
River.” roe, kes, Ene. & Bh, Bont. 191k, pb 1087; ane = rm quired longer spans than 500 ft. for Ohio River bridges, 
‘ovell, “The Ohio River Highway Bridge at Sewickley,” rave rj » reference 2 § 8 >» near- 
Proce. Engra. Soc. of Western Penn., Oc\., 1912. The former howeve r, and with due refe mn nee to the span of the near 
covers the superstructure in detail, while the latter gives in- by Wabash and Beaver bridges the county engineer de- 
formation on surveys, substructure, ete. The two articles $ - . ‘ eer ; 
together describe the bridge quite completely. cided on a span of 750 ft. for Sewickley. There is no 
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bridge between Sewickley and the Point at Pittsburgh, 
where the Ohio is formed by the confluence of the 
Allegheny and Monongahela Rivers, 

While the bridge was to be designed for ordinary high- 
way loading (including a double-track electrie-railway 
and therefore suspension-bridge construction could 
the 
end Was not adequate for this type, and a cantilever span 
The river regula 
tions necessitated erection falsework, 

J. G, Chalfant, county engineer of Allegheny County, 


line), 


be considered, yet the available anchorage space at 


Was the only kind seriously considered 
without 


prepared the working plans for the substructure and 
general design plans for the steelwork, The foundations 
and piers were built in accordance with these plans, The 


steel superstructure was built to the designed outline and 
loading, but was changed in a number of detaila by the 
contractor’s engineers as the result of a complete study 
This involved, as one important feature, 
a considerable increase in the weight of the bridge. 
The War Department permit fixed the location of the 
within very narrow limita, so that the subsequent 
involved nothing more than suita- 
the The 
the high-water channel at right angles, and extends from 


of the design, 


bridge 


fliehiwork of location 
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the easterly side of Chadwick St 


* Sew ek ley 


River Ave. and Chestnut St, to a point north.) Core 
opolis, ‘The triangulation was made by layin via 
rhomboid with the bridge axis as its short dines, om 
prising two shore bases 1150 and 150 ft. lo; Lich 


gave angles to the 


oppomite ends of the bridy. of 
about 47° 


Caretul work by ordinary method 


bridge-aXin measurement exact within YQ in : 

The bridge is 1852 ft, 7% long between abut tis 
It comprises #iX approach spans and a three-spay cant 
lever bridge 1350 ft, long, all of steel, the approa ine 
being supported by steel bents, while the main and hor 
piers are of masonry up to the bridge-seats, My, ins 
are as follows, heginning on the south shores Approgeh 
spans of 75 ft, 2 in,, 108 ft. 9 in, (over Pittsburch & 
Lake Mrie Ry,), and 75 ft, 2 in; south anchor arm. 400 


ft.; channel span, 750 ft,, consisting of two cantilever 
arms of 200 ft, each, and a suspended span of S50 ft: 
north anchor arm, 300 ft,; north approach spans, three 


of 75 ft, 2 im, the last one crossing Chadwick St. in 
Sewickley, The trusses are spaced 32 ft, center 
throughout, giving a roadway 28 ft, 
their planes are vertical, 


walks 7 ft. 9 in. 


lo eenter 
wide i the clea 
Outside of the trusses are side 


wide from center of truss to center of 
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of water, respectively, 
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The subsoil sand and gravel 


is 





cried on cantilever brackets attached ta the 
om rondway has a aolid-floor construction of wood = with rock at comparatively shallow depth, The two piers 
i . * . ree , ‘ , on ue ’ ’ , ve 
FE verete on buckle-plates, ‘The street-car tracks went to 33 and 30.9 ft., respectively, below pool-full level 
lioining the trusses, with the roudway in the ‘The lower part of each pier is TIX86 Et, and the cotter 
r J a ; a De ee , ; a . . . 
he width was not sufficient for four lines of dam was made 76X28 ft. to give room for forms, After 
cent * % “ ; - * 
. v | j 
sto Oe eI x | x 
. x | | i | 
V o - * ~ * + « . . . . . * 
- : ee Top Lateral yeterry , 
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c ey wv? 
i Lo 100° U. (No Bort + (5 ~ V/s) Note: All Sock qe 
ag . ) aad | . i are (VOR perio 
» 0” Ps 2 ory | | Sern Aw? try Pov hn! Posts PV bed 
* * | | \ vt | ection! Moment 
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Floor Gnade 7% lp Vertical Curve * Fhe nite O ~ Vertical Curve 
hia. 3. Tress DreagramM or Sewrenktey Brrpes 
travel. ‘The county laid the tracks, and rents them to the dredging the pier site to reck, the coffer-dam was built 
treet-railway company using them, in place by floating out rings of T2N12 timbers to form 
In profile, the bridge has 80% grade up toward the the inner bracing and driving sheathing on the outside 
river on each side as far as the main piers, and 0.8% to rock, Backtill of clay was deposited around the sheath 
grade on the flanks of the channel span, with vertical ing to seal the coffer-dam, and then the tneide was 
curves connecting at the center and at the main piers to cleaned down to rock with a clameshell bueket and 
the adjoining grades, pumped out, The coffer-dam leaked sufficiently, how 


SUBSTRUCTURE 


diteutt, 
the earth over 


not 


eood 
In good, 


The foundations were not Rock is far 
helow the surface and it The 
piers, pedestals and abutments on land were built in open 
excavation, The river built in voller 
dams driven to rock, which were to be pumped out dry 
for concreting, But it did not prove possible to drain 


them entirely, and the lower 10 ft, of conerete in’ the 


piers were open 


river piers Was deposited under water, 

All parts of the substructure are of concrete, but the 
main and anchor piers of the cantilever bridge are faced 
with sandstone, and the caps of the pedestals and the 
of the abutments 
Beaver Valley sandstone obtained from Wampum, Penn., 
and Morgantown, W. Va., was used. The largest pieces 
were the granite bridge-seats on the main piers, each con- 
sisting of two slaba 4 ft. by 1) ft, hy 3 ft. thiek, joined 
on the longitudinal center line of the truss, making the 
bridge-seat SXEL ft by oS ft. thick, 

The two river piers were founded in 14 ft, and 6 ft. 


bridge-seats are also of sandstone, 
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Or SEWICKLEY Briper 


break-down of one of the to 


10 ft, of 


When this concrete had set, the leakage was small 


that the 


decision to deportt the lower 


ever, it 


eonerete 


Jue end poe 
under 
water 


enough to be readily controlled by a small pump, and the 


pier Was built up without further incident The con 
crete below watér was built tn forms, while above water 
the sandstone facing acted as a form, being backed up 


with concrete as fast as the stone was set 
The preceding refers to the construction of the first 


of the two river piers, The same method was used in the 


following spring for the other pier, as careful levels 
showed no settlement of the finished work and it) was 
therefore concluded that the deposition of concrete under 
water to form the footing course was satisfactory, Both 


piers showed a settlement of about %4 in, in nine months 
after construction, 


The substructure work involved the following quantt- 


ties: 

Stone, eu ya 6,184 
Foundation concrete, cu yd 4.451 
Pier concrete, eu yd 2,006 


Total 13,540 eu yd 


SUPERSTRUCTURE 


The trusses of the bridge are of full pin-connected 
type. 
modern bridges, as the tendency has been toward using 


This makes the structure unusual among large 


pin and rivet joints in a compromise arrangement, or 
else riveted connections only, in bridges of large size. 
Loaps AND Stresses—The loading for which the 
trusses were designed was 2000 |b. per lin.ft. of truss for 
the approach spans, 1600 Ib. per lin.ft. of truss for the 
three cantilever spans, and a wind load of 35 lb. per 
sq.ft. of exposed surface of both trusses on the unloaded 
bridge. The floor-system was designed for two 50-ton 
cars, a 15-ton roller, a 5-ton wagon, or a distributed load- 
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ing of 100 |b. per sq.ft.,.in such combination or selection 
as tO give MaXimum stresses. 

The unit-stresses governing the design were: In chord, 
evebar and floor members, 24,000 |b. per sq.in. for dead- 
and 12,000 for live-load: in. stringers, 20,000) and 
S000; In posts, 20.000 and 10,0005 In bracing, 13,000; 
In pins, bending, 25,000, ete. 


load 


In all cases the allowable 
were the tensile values 
reduced by a straight-line column formula, The maxi- 
mum stress from combined dead, live and wind load was 


stress-Intensities in compression 


limited to 20,000 |b. per sq.in., reduced by compression 
formulas for struts, 

Spectral Larrick 
pression members of two built channels latticed together. 


The general design made all com- 
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Half Section at Floorbeam 


Fria. 4. Cross-section oF SEWICKLEY BRIDGE AND 


FALSEWORK 
The contractor in checking over the design found it 
necessary the bottom-chord section con- 
siderably in many panels, and as the depth of the chord 
could not be increased without extensive changes the sec- 
tion was altered to two built I-shaped sections latticed, 
of the original depth, 28 in. The latticing was at the 
seme time changed from 6-in. channels to flat bars, and 
in some panels to a special lattice of single angles set 
with vertex up and flattened at ends and center for rivet- 
ing. This type of lattice, which is new so far as is known, 
is shown by sketch in Fig. 2; it was used in 3x3xq%y in. 
and 314x384 xy4-in. sizes. Tests of such lattice bars 


to increase 
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showed an ultimate strength of 23,000 to 20. 
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sq.in., Whereas 5-in. and 6-in. channel stry 
16,000 to 18,000 Ib. per sq.in. This special a) 
being placed with the point of the angle up, 
perfectly. 

Lone Rivers—The splices in the bottom 
made a little to one side of the panel-points. ‘| 
plate sections were proportioned for 50% of 1} 
the member. Great thicknesses of metal were 
the foot of the main post over the main pier » 
anchorage shoe. At the main shoe, rivets o 
grip had to be used and, at the same panel-poin 
the bearing of the main pin the rivets have 6°, 
These are all shop rivets, and no diffieulty in 
them tight is reported. A number of field rivers ot 
5/y-in. grip occur in the structure. These pass 
four web-plates and six splice-plates with 1s 
surfaces, and trouble was experienced in) gettin: 
tight with pneumatic hammers. A pneumatic yrip 
riveter Was then used, and satisfactory results obta ned 
The size of the connections in this structure is furt! 
indieated by the fact that the largest pin is 14 i: 
diameter, 

ANcHOR-ARM ‘Top CHorb—An important chanve was 
made by the bridge company in redesigning the top chord 
of the anchor arm. This top chord as originally desivned 
in the county engineer’s office consisted of eyebars packed 
together with a light compression member. Difficulty in 
getting a satisfactory distribution of stress between the 
different parts of the member was anticipated by th 
contractor: also, the member had not sufficient compres 
sive strength to enable the anchor arm to swing clear of 
its falsework before the erection of the cantilever arm. 
This meant danger of collapse if a flood should carry 
away the falsework before the cantilever arm was erected 
far enough to put tension into the top chord of the 
anchor arm. The design was therefore changed to make 
this top chord a rigid member, though still of pin-con 
nected type. The arrangement of the successive panels 
of the chord offered some difficulty in securing a suitable 
packing of the members at the joints on the pins, the sue- 
cessive chord sections having to lap past each other to 
form tension heads. The final design shows the pane's 
alternately narrow and wide, but with the flanges kept 
at practically the same total width by using angles of 
different widths of leg. 

Ancuorace Detatts—The anchorage engages prac: 
tically the full weight of the anchor pier, by means of a 
pair of lattice girders bedded in the anchor pier at the 
foot of the anchor chain, extending the full length of the 
pier. These girders also help to tie the anchor-pier 
masonry together, and prevent cracking. 

To allow for the stretch of the anchor chains as the 
load gradually came upon them during the building out 
of the cantilever arm, the well around the upper part of 
each anchor chain was left open until the bridge was 
completed. This stretch had also to be allowed for at the 
connection of the anchor chain with the shoe, so as to 
keep the shoe bearing on the pier. Instead of using 
wedges for this purpose, as was done in the Beaver 
Bridge,* an eccentric adjustment was employed, which 's 
shown in the drawing Fig. 5. The adjustment is fitted 
at the lower end of the short rocker which connects the 
end pin of the bridge with the pin at the shoe, The !a' 


eT 


*See Engineering News, Jan. 26, 1911, pp. 89-95 
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o3,-in. pin, taking the lower end of the rocker 
er end of the anchor eyebars, and also pass- 
the webs of the shoe. Where passing through 
these webs, however, the pin is turned down to 7%%4 in. 
l je rrounded by a flanged steel sleeve, whose hole is 
a3 i eccentric to its outer circumference. This 


coated in the web of the shoe, and when turned 
:t shifts the pin a total amount of 1 in. up or 


shrol 
ni’ Prous 
l 


ss 


lhe adjustment of this eccentrie was made when the 
» traveler stood at its extreme position, near the 


cree 

middle of the suspended span. The anchorage pull under 
this loading was almost the same as the maximum load- 
uplift on the completed bridge. Therefore, when the 
eccentrics had been turned to bring the end shoes into 
firm bearing on their beds, the anchorage eyebars were 
held at maximum st retch, and no looseness or pounding 
could develop under any load conditions in the future. 


The eccentrics were retained in their adjusted position 
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Kia. 5. Enp SHoe, wrrn Eccentree AbsustMENT 
FOR ANCHORAGE 


hy serews entering tapped holes in the shoe webs, drilled 
and tapped after the adjustment. 

Main Suor—The main shoes, steel-riveted assem- 
blages, designed with three ribs and three diaphragms, 
receive the 14-in. pins at the base of the main or tower 
posts. These posts have three webs, joined by latticing. 
The pin bearing in the three ribs of the shoe is 
1754 in. wide. Each shoe has a base 8x9 ft., is about 8% 
ft. high to center of pin, and weighs 37,860 lb. 

The two shoes on each pier are connected by a strut 
30 in. wide by 4 ft. deep, independent of the cross-brac- 
ing of the trusses. The end attachment gussets of the 
strut also carry the floor-beam over the pier, which ar- 
rangement avoids the necessity of attaching this floor- 
beam to the truss post and carrying the load down 
through the pin, The problem of making the connections 
at this panel-point was greatly simplified by thus elimi- 
nating the floor-beam connection. 

Some of the connections of the web members at the 
hottom-chord panel-points were simplified by making the 
forked connectior. common to two web members. At 
LS, for instance, the connection is shop-riveted to one of 
the two diagonals and the other diagonal is field-riveted 


to it ata point 31% ft. from the pin center, At the foot 
of the main tower the principal compression diagonals 
are similarly connected, except that here the connection is 
a separate erection piece, both diagonals being field-con- 
nected to it. The secondary stresses due to such connec- 
tion were properly allowed for in proportioning the 
members. 

Bractna—-The bridge is braced by a full top-lateral 
system, supplemented by portals in the planes of the end 
posts and of the principal diagonals leading down to the 
main pier, and by transverse sway frames at all panel- 
points. It has no bottom-lateral bracing, however, the 
buckleplate floor with its stiffening by the stringers and 
floor-beams being relied upon to take all the wind shear 
At the ends the wind reaction must pass down the rockers 
into the end shoes. The near-by Beaver bridge, with a 
full bottom-lateral system, has a separate wind abutment 
with sliding connection, on the middle of the anchor pier, 
engaging the end of the lateral system. 

A sliding connection was required in the Sewickley 
bridge, however, at the junction of cantilever arm and 
suspended span. It is made on the middle line of the 
bridge, by a square sliding block on the end of a triangu- 
lar lateral frame in the end panel of the suspended span 
engaging jaw plates on the end of the cantilever arm. 

The type of portal and sway bracing used is indicated 
by the sections in Figs. 2 and 3. 

CAMBER PROVISION The bridge was cambered to come 
to its theoretical shape under full load. This meant 
changing the length of each member by an amount equal 
to its change of length under full load, but in the op- 
posite direction; that is to say, building the compres- 
sion members longer than their geometric length and the 
tension members shorter. No difficulties were encoun 
tered in bringing members together at joints during erec 
tion on account of their departure from geometric length, 
as there are practically no redundant or excess members 
in the framework. 

The stringers were affected by this camber provision, 
as their lengths correspond to geometric lengths, while 
the bottom chords of the truss, being in compression, 
were built longer than geometric length. The stringers, 
intended to fit against the webs of the floor-beams and 
rivet to them, were thus too short until after the bottom 
chord was under considerable compression. For this rea- 
son during erection the stringers were carried on shelf- 
angles riveted to the floor-beam webs; these shelf-angles 
were supported by stiffeners proportioned for the erec- 
tion floor-loads. 

Erection ApsustMENT—For making the adjustment 
at the ends of the suspended span the bottom-chord wedge 
device and top-chord toggle which had been used in the 
Beaver Bridge were borrowed. These devices are shown 
in Fig. 6. No trouble was experienced in using them. 
The wedges and toggles were so set prior to beginning the 
erection of the suspended span that the subsequent 
motion would only have to be a slacking off and not a 
drawing up, the latter, of course, requiring much greater 
power to operate. 

It was also necessary to provide adjustment in the cen- 
ter panel of the suspended span. The original design 
showed crossed diagonal eyebars in this panel without 
any adjustment. The contractors substituted compression 
members for the lower halves of these diagonals and ad- 
justable eyebar members for the upper portion, with the 
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central connection plate riveted to the lower subdiagonal 
on the side first erected, With this arrangement all parts 
of the central panel web were readily supported, and the 
upper adjustable diagonals, which were detailed to be 
seated outside of the connection plate, were then easily 
slipped on and tightened up. 


RECTION 


The anchor arms on both sides of the river were erected 
on falsework in accordance with ordinary practice, The 
traveler used for this work was a three-bent outside trav- 
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cler, specially designed and built for this bridge, but so 
made as to be capable of use‘for almost any erection con 
ditions, i.e, with trusses of any spacing and any height, 
by making the transverse and longitudinal framing and 
the vertical frames themselves adjustable in length over 
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Fig, 7, Sewickley Bripck; FALSEWORK FOR 
Ancuon Arm, AND Gantry TRAVELER 

a large range of dimensions, The floor system of the 

bridge, as well as the bents of falsework supporting the 

whole structure were, however, set by a locomotive crane, 

which proved very advantageous for quick working. At 

some points it was necessary to distribute the high con- 
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centrations of load on the front trucks of thy 
crane, to prevent overloading the stringer br) 
was done by taking off the rear counterba!,)), 
porting the front of the crane by special! 
carrying the load to four lines of stringers 

The upper parts of the main posts wer 
higher than the main traveler, They were | 
hoist falls slung from gallows-frame extensio) 
top of the traveler and carried on rearward proj is of 
the loading girders which extend along the th 
traveler over the truss locations, 
rise to no difficulty. 

The original plan was to erect the entire cha 
by the cantilever method, setting a top-chord o) 
traveler on the trusses after erecting one panel « | 
of the main pier, and carrying on the further work wit} 
ihis traveler. The prefey 
erect the cantilever arm with the main traveler. \. 4| 


motive 
Uhis 


ip) 


This arrange 


contractor, however, 


truss details were not strong enough to carry the main 
traveler, he secured permission from the government for 

extending falsework out to the ends of the cantileve 

arms, on one side of the channel at a time so as to Joaye 
a clear width of at least 500 ft. The main traveler. ther 

fore, erected the bridge out to the end of the cantileve: 
arm on either side, running on this falsework, and finally 
assembled the creeper traveler on the top chord for erect 

ing the half of the suspended span; then the falsework 
was pulled and taken to the other side, and driven there 
for the erection of the other cantilever arm. 

To avoid any chance of overloading this falsework |) 
concentration of the weight of the cantilever arm, which 
deflected progressively as the erection went forward, the 
trusses were kept free of the falsework except for the 
panel in course of erection, This subject required care 
ful attention, as the outer end of the cantilever arm with 
the traveler at that point had a deflection of about 10 i 
below its unstrained position, 

As the traveler was carried by the falsework at a! 


times, in case of damage to the falsework by ice or high 






Fie, 8 Creerer TRAVELER ON END oF CANTILEVER 
vo Brain Erecrion or Suspended SPAN 


water there would have been great risk of loss. There- 
fore the effect of carrying the traveler lashed to the cant: 
lever arm, after knocking out the blocking under the 
traveler so as to leave the falsework free, was invest! 
gated. It was found that the structure would be safe 
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Kia, 9 Ereerion «IN Progress, Mar, 21. 1911 
Fro. 11. Driving Center Pin in Borvrom CHORD, 
May 15, 1911 


under these conditions except after the erection of the 
creeper traveler, under which condition the structure 
would be over-stressed. The working schedule was laid 
out so that the assembling of the creeper traveler would 
he done in a season when there is no danger of high-water 
or ice trouble. No conditions oceurred at any time to en 
danger the cantilever falsework, though the anchor-arm 
falsework went through some critical periods. 

The erection of the Sew ikley bridge was completed 
during 1911, the suspended span having been closed on 
May 16, 1911. 

The weights of the principal elements of the bridge 
are given in the following table: 


WEIGHTS OF STEEL, SEWICKLEY BRIDGE 


Shapes and Buckle- 
Plates Eyebars plates Total 
Ib Ib Ib Ib 

Approach spans 1,020,704 210,475 1,240,179 

Anchorages 72,046 20,600 93,246 

Anchor arma (inel. tower posts). 3,717,741 464,560 247,965 4,430,266 

€ antilever arms 1,849,603 533,150 162,725 2,545,568 

Suspended span 1,454,230 204,405 146,445 1,805,080 

8,124,014 1,222,715 767,610 10,114,339 

Railing 300,461 

Total 10,414,800 

lhe cost of the bridge is as follows: 

Substructure, incl. filling and paving $120,293.84 
Superstructure . 308,966 83 
Street-car rails 18,178.00 
Total..... j Neb vaee ew eas $537,438 .67 





Kia, 10. CLosing Borrom CHorp, May 15, 1911 
Fra. 12. Mippie Froorsneam iN Prace, ApsusTMEN' 
Nov Yer Mapr, May 16, 1911 


The bridge was designed by J. G. Chalfant, County 
Engineer of Allegheny County, and G. Gudmundsson, 
Consulting Engineer, A. W. Buel, Consulting Engineer, 
Was retarmed by the Fort Pitt Bridge Works to take 
charge of revision of the design, detailing and design of 


the travelers; besides carrying out this work he also 


acted in consulting capacity during erection. H.R. 
Blickle is Chief Engineer of the Fort Pitt Bridge Works. 
% 


Mineral Production of the United States in 1912, promises 
to show record-breaking figures, according to a recent press 
bulletin of the U. 8S. Geological Survey In addition to the 
coal production of 550,000,000 tons (noted in “Engineering 
News,” Jan. 9, 1913, p. 90), there is an estimated productior 
of refined copper of 1,560,000,000 Ib. compared with 1,434,000 
000 for 1911; the Arizona production is expected to exceed 
350,000,000 Ib., a record for that or any other state In the 
gold-mining industry, the smatiest production since 1907 is 
estimated; for 1912 the value is expected to be $91,685,000 In 
silver production an output of 65,000,000 oz. Is indicated, the 
highest figure since 1892; the average price of silver in the 
year was 60.9c, per oz Preliminary figures for lead show a 
amall decline from the high-record figures of 1912, the total 
output of refined, desilverized and soft lead from foreign and 
domestic ore being 480,965 short tons valued at $43,286,850 
The domestic production was 20,000 tons greater than In 1911 

441,190 short tons. Of zine, 324,000 tons are reported from 
domestic ores and 14,700 tons from foreign ores, a total of 
338,700 tons valued at $46,731,000 compared with 287,000 tons 
in 1911. The production of iron ore promises to be some 30% 
greater than in 1911, being about 57,000,000 long tons—a pos- 
sible record figure 
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A Project for Regrading Rincon 
Hill, San Francisco, Calif. 


The city of San Francisco has been provided by nature 
with a relatively 
meager land facilities for access to docks and for associ- 
ated industrial districts. To make up in large measure 
for this deficiency a scheme is on foot to regrade a jag- 
ged elevation near the water front, known as Rineon Hill. 
To prepare the way for necessary action by the city the 
scheme has been studied in much detail for some months 


reasonably good harbor, but with 


past by the engineering department of the San Francisco 
Chamber of Commerce and,’ as regards property values 
and financing generally, by a committee of the Associ- 
ated Savings Banks of San Francisco. John S. Drum is 
chairman of this committee and he is also a director of 
the Chamber of Commerce. The engineering estimates 
have bean made by A. H. Campbell, engineer in charge 
of the Inspection Bureau of the Chamber of Commerce. 
(The Bureau inspects all city work paid for from the pro- 
ceeds of bond issues. ) 


An account of this interesting project, with Mr. 
Campbell’s estimates in some detail, is published in the 
Journal of the Chamber for January, 1913. The Journal 
states that it proposed to remove or lower Rineon Hill in 
order that “San Francisco may have a defined and well 





Mopreits or Rincon Hitt, San Francisco, CALir., As 
Now APPEARING AND AS PROPOSED AFTER REGRADING 


(The upper view ts assumed looking northwest and the 
lower one looking southwest). 


equipped industrial district and easy access to the new 
docks south of Harrison St.” 

We reproduce from the Journal views of models of 
Rincon Hill now and as it would appear “after regrading 
had turned it into a choice warehouse and factory” dis- 
trict, with grades “practical for railway spurs and heavy 
teaming.” 

Of the alternative grading plans under consideration 
the execution of one is estimated to cost $4,786,000, and 
of the other, $5,267,000, Either plan would involve about 
1,000,900 cu.yd. of street excavation which, with re- 
pavement and other street and sewer work, would cost 
about $1,500,000. The volume of material to be re- 
moved from private property in the regrading is not 
stated, but the estimated cost of this work is $3,282,000 
under the less and $3,557,000 under the more expensive 
plan. The estimated present value of the 18 blocks of 


ENGINEERING 










































NEWS Vol. 69 
private property embraced in the more ex: 
grading plan is $8,818,000, or an average of &» 
This estimate assumes the market value of thy, 
twice its assessed valuation. If the street gra 
reduced to 2%, it is estimated that this land 
worth at least $3.50 per sq.ft., making a 
$6,700,000. the 
regrading by assessments for benefits distribute. 
large assessment area. The Chamber of Comme) 
nal quotes M. M. O’Shaughnessy, City Engineer , 
Francisco, as saying: 


gain 


r 
The scheme seems to be to meet 


This Rincon Hill property is focally located betw. 
new docks and the warehouse district. If it were o 
would be worth from $400 to $500 a front foot. Ite 
value is not much more than $125 a front foot. Ther: 
foundation throughout the entire area and no Piling w 
necessary for the construction of the largest buildings 


of 
ve 


City Planning* 


It is gratifying to note the continued interest 
growing appreciation of the value of town planning 
ing the past year many cities in the United Stat: 
Canada have turned their attention to the subject. Som. 
taking active steps to improve their water fronts, solv: 
road problems or to plan civie centers. Others are tu): 
their attention to suburban development and in a few 
ambitious instances comprehensive plans are being prep 
for the growth and development of the entire city 

The activity in the various societies and civic bodies «: 
tinues, and lectures on city planning and meetings devo 
to the subject are on the increase. The result of thes 
activities has been to interest the city authorities then 
selves and it is encouraging to note that in numerous cases 
the local city governments have espoused the idea, and 
recognizing the value of technical advice, have appointed 
expert advisors to guide them in the development of thei 
cities. 

It was the thought of your Committee that we could po: 
form a service to the members of the American Institute of 
Architects by suggesting some general ideas that micht 
serve as a guide for municipalities in the preparation of 
their plans and in the adoption of the necessary legislatio: 
The authorities as a rule are somewhat at a loss to know 
how to proceed and the first steps are the most difficult 

Much interest has been shown in the Town Planning Act 
[1909] now in force in England and it seemed possible that 
this act or a modification of it might serve as a basis for iu 
similar law that would be suitable to American cities. After 
consideration, however, this did not appear feasible. Th: 
English Town Planning Act provides for a central body 
possessing absolute power which can criticize and control the 
plans of all English cities which must be presented to it 
for its approvalt. This does not appear to be possible in our 
country. The laws in each state are different and each town 
planning act would necessarily have to be drawn to conform 
to the state law. Lately a very strong movement in favor 


ine 


*Report’of Committee on Town Planning, as read before 
the American Institute of Architects, Washington, D. ©. 
December, 1912. The report will be published in full in the 
Journal of the Institute. The Committee was composed as 
follows: Messrs. Arnold W. Brunner, Chairman; W. fit. © 
Wilcox, C. L. Borie, Jr., J. R. Coolidge, Jr. and Glenn Brown 


+This statement and the remainder of the paragraph seem 
likely to mislead those unfamiliar with the scope of th 
Town Planning Act and the way it is being administered ) 
the Local Government Board. he act grants municipalities 
large new powers over the laying out of undeveloped areas, 
but instead of going into minute details, as is done in our 
own state legislation, it entrusts the formulation of details 
of procedure to the Local Government Board, whose ap- 
sroval must also be secured before any plan can be adopted 
he act, at least so far as yet applied, relates to the lay- 
ing out of undeveloped areas. Of course central control over 
town planning would lie in the several states, under ou! 
plan of government. Such control would be no more a 
violation of municipal home rule than is the control now ex- 
ercised by a number of our state boards of_ health, state 
water-supply commissions, the Masachusetts Gas and Elec- 
tric Commission and some of our public service commissions 
over public water-supplies, sewage disposal, and gas and 
electric Hght plants. Central administrative control sub- 
stitutes for shifting legislative control and interference the 
jurisdiction of a relatively permanent body, provided with a 
staff of technically trained men. So far as city planning 
goes, most of our American cities, far from possessing hom: 
rule powers to deai with the subject, have no powers what- 
ever; and when they want such power or any change in 
even minor details of it, they must run to the legislature.— 
Ed. Eng. News. 
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« called “home rule” for cities has manifested it- 
a general state law governing the powers of a 
ike its plans would, we think, be very unpopular. 
tions, not only in different states, but in different 
so greatly that we believe it would not be well 
to frame a general law. 


that 
t 


ylations that obtain in France and in Germany 
tirely inapplicable to our form of government and 
ee it is advisable for our cities to make their own 
nd regulations. ; 

-e been found to be extremely difficult to obtain docu- 
nd pictures that relate to city planning and there is 
nt demand for such data. We suggest that the 
Institute of Architects enlarge its present collec- 
lantern slides and procure views of the best ex- 
n Europe and America. Many pictures can be ob- 
g suburban development and garden cities, also 
if civie centers, street intersections, settings for build- 
ae water fronts, railroad terminals and similar subjects 
a rating problems connected with city planning. These 
be loaned to the members of the Institute to assist 
their work, or copies might be made at a nominal 

nd sold to those interested. 
is most desirable that some central library should col- 
plans of important cities, properly drawn to scale, and 
' is much detailed information that is constantly re- 
ad Undoubtedly the possession of this library would be 
¢ real value to our members and it seems to your com- 
, that the American Institute of Architects should take 
mmediate steps to collect maps and documents which would 
cores the nucleus of such a library. We believe that the 
eost might be met by private subscription. The value of this 
can hardly be overestimated. The cost of additional lantern 
slides is easily within our means and would be a very great 
service to members who wish to deliver lectures on city 
planning, but we strongly urge the foundation of a real 

reference library on city planning. 
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Classified Salary and Wage Budget 
Estimates of Chicago for 1913* 


Appropriations made for salary and wages of em- 
ployees in the service of the city of Chicago, exclusive of 
the employees in the park boards, the sanitary district and 
Cook County, amount to an aggregate of $28,782,699 
for the year 1913. This appropriation will care for ap- 
proximately 22,825 employees, of whom 14,935 are under 
the municipal city service. 

The details of the 1913 City Budget have just been 
prepared by the Efficiency Division of the Civil Service 
Commission as the result of a comprehensive analysis of 
the employment conditions in the city of Chicago. This 
analysis shows that the compensation and distribution of 
positions in the city service are as follows: 


No. of Total Average % of 

Service Employees salaries salary total 
Medical... . 347 $ 347,925 $1003 1.2 
Engineering... . 352 647,819 1843 2.3 
Clerical 1,146 1,400,365 1222 4.9 
Police...... ‘ 4,482 5,921,935 1323 20.5 
(Operating Engineering. . 576 1,283,284 1274 4.4 
ire Paes 1,893 2,718,641 1436 9.4 
Library. 149 141,350 954 0.5 
Inspection. .... 728 945,705 1401 3.3 
Supervising... . 320 398,558 1383 1.4 
Skilled labor. .. 2,267 2,594,960 9.0 
Labor...... 2,676 1,920,881 6.7 
Educational 7,229 8,360,685 29.0 
Law and municipal courts... . . 525 999,560 3.5 
Administrative. . . 137 456,371 1.6 
Blanket appropriation—emergencies 662,660 2.3 








22,825 28,782,699 1261 100 


Because of the stringency in funds, occasioned by the 
new interpretation of the Juul Law by the Supreme 
Court, only 80% of the above amounts are being paid 
to the employees. This will continue until such time as 
relief is obtained from the legislature. 

According to the functions of different departments, 


“Condensed from a press statement sent to this journal by 
J. 1. Jacobs, Efficiency Engineer, Chicago Civil Service Com- 


m <csion. 
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the city is employing and expending for services the fol- 
lowing : 


No. of Total 
employees salary Per cent 

Safety of public and property 7,771 $10,298,131 5.8 
Service, public works and improvements 5,103 5,668,246 19 6 
Public betterments 8,750 10,749,980 37.4 
Financial purposes 365 577,469 »O 
For legal service and administration of justice 525 1,008,001 35 
For administration and legislation 281 480,785 17 

22,825 28,782,609 100 


The total appropriations for 1913 for all purposes and 
services by departments are given in the following: 


Board of Education $18,941,250 28. 6°% 
Department of Public Works 17,062,840 25.8% 
Department of Police 8,968,044 1: 
Department of Finance, Comptroller's Office 
Fire Department 

Department of Electricity 

Chicago Public Library 

Harbor and Subway Commission 

Department of Health 

Miscellaneous 


Ne NhN DHS 





Distributions of total appropriations for all needs and 
services according to functions of the city government are 
as follows: 


Public betterments 





$21,476,487 32.4% 
Service public works and improvements 20,086,954 30.4% 
Safety of public and property 16,437,916 24.9% 
Finance 6,059,074 9.1% 
Legal. 1,287,601 1.9% 
Administration and properties 850,479 1.3% 


The above amounts include the moneys appropriated 
from the corporate-purposes fund, the water fund, the 
bridge-bond fund, traction deposits, the sinking fund, 
public-library fund, Munjcipal Tuberculosis Sanitarium 
fund, school fund and funds contingent upon sale of 
bonds during 1913. 

Diagrammatic charts have been drawn which give a pic- 
torial and vivid display of the physical conditions of or- 
ganization, compensation, class of work, and responsi- 
bilities of ail positions in the city service. In addition 
to these, the physical detail is accompanied with all the 
civil-service data necessary to make the chart a complete 
analysis of the annual budget, both as to number of em- 
ployees and the salary items in each department of the 
city service. The entire plan is one of scientific analysis 
of the public service. [See Ena. News, May 2, 1912, 
pp. 834-5, for similar charts for 1912 and for a more de- 
tailed statement of classified positions and average salaries 
than are here given.—Ep. | 

These distribution and compensation charts serve two 
great functions; the first. for administrative purposes, 
and the second, for educational purposes. 

This is the third analysis of the employment con- 
ditions of the city government and the charts show con- 
tinued improvement in the classification, standardization 
and equalization of compensation of all positions in the 
city service. By this analysis it has been possible to com- 
pare the compensation of positions of similar duties. 

The citizen who studies the entries on the charts and 
who notes the way in which each position is classified and 
labeled aceording to its general duties, and how it is meas- 
ured and graded according to its importance, responsi- 
bility and authority, will see the close relationship exist- 
ing between the organization of departments and the 
functions performed by the Civil Service Commission. 


bo 


U. S. Army Aviators are to receive 20% increase in pay 
while engaged in this work as compensation for the added 
hazard of the occupation. As introduced in the House, the 
bill for this gave an increased compensation of 100%, but the 
Senate held that it was unnecessary to pay so much as there 
were plenty of volunteers. 
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Street Cleaning Efficiency Standards for Chicago 


By F. H. CENFIELD anv A. B. Srcur* 





SYNOPSIS—A detailed analytical study of street-clean- 


derived from a number of different sources, { 
ing conditions and methods in Chicago was made in 1912 


ones of which are as follows: 


iit 













































































cleaning to be expected from each cleaner for different 
paved surfaces. 


removal in Chicago (see this journal for Jan. 16, 1913, 
for an account of the latter). These activities are per- 
formed under the direction and supervision of the Bureau 
of Streets, Department of Public Works, and are carried 
on separately for each of the 35 wards of the city. 

All available records concerning the kind, age and 
physical condition of pavements in Chicago were exam- 
ined by the Commission. of street 
cleaning as recorded for the city were of little value, due 
to recent changes in ward boundaries. This necessitated 
a complete study of all affecting street 
cleaning. 

The Jack of a uniform system of records and cost figur- 
ing for the various cities of this country and of Europe 
made it impossible to use the costs of other cities as a 
basis of comparison. Investigation conducted by the 
United States Bureau of the Census indicates that the 
unit cost of street cleaning in cities under 300,000 
population was considerably less than in cities of over 
300,000, A study of methods used and efficiency of labor 
would lead to the opposite conclusion. 

Street-cleaning work, as performed in the various sec- 
tions in the City of Chicago, is intended to cover all 
paved streets and alleys and consists of (1) cleaning 
streets by hand with brooms, (2) patrolling streets with 
boulevard scrapers, (3) cleaning streets and alleys by 
gangs of men equipped with necessary tools, (4) flushing 
streets with machine flushers, (5) cleaning streets with 
machine sweepers. 

The methods employed by the various wards are gener- 
ally the same, varying somewhat with the character of 
pavement. In most cases the streets are cleaned by hand 
under the block or patrol system. The street dirt is col- 
lected by the sweeper in push-carts of 12 cu.ft. capacity 
and dumped onto vacant lots or in unused alleys, where 
i it is picked up by dirt wagons and carted to the dumps 
All work within a ward is under the direct supervision 

of a ward superintendent who reports to the second as- 

: sistant superintendent of streets. 

The organization maintained by each ward superin- 
tendent is as follows: street sweepers are assigned to par- 
ticular blocks or sections of streets and work under the 
direct supervision of a sub-foreman, who in turn reports 
daily the time of sweepers and general condition of his 
district to the ward superintendent. 

The dirt which collects upon the streets of a city is 


Records of costs 


conditions 





*Engineers, Efficiency Division, Chicago Civil Service Com- 
mission, Chicago, I}. 


by the Efficiency Division of the local Civil Service Com- (> -ememens o enies 

mission. Standards based on these studies have been ‘eS Des emepe foe ieetlic and dewwn from buildings ont 
formulated to govern frequencies of cleaning on different & mone streets and alleys ; 
classes of streets and also the standard unit amount of ° | ripen merger cag 


(8) Material originating from the wear of pavements. 


The amount of street dirt which is direct}, 


important source of street dirt and has been 


buted 

% to horse-drawn vehicle traffic is apparent from ( a \ 

The Civil Service Commission of Chicago, acting under Soper’s statement “that on an average 1000 horses yill 
instruction from the City Council, made an investigation excrete 500 gal. of urine and ten tons of dung during a 
of street and alley cleaning and of refuse collection and working day of eight hours.” This is by far the mos 


ell the 





“i 

z mm 
\ — 
_ nae ed 


PopuLation Density Map or Cutcaco Usep rN Stvptrs 
To ESTABLISH . STREET-CLEANING EFFICIENC) 
STANDARDS 


greatest weight in the preparation of the schedules and 
standards used as a basis for the estimates of future ex- 
penditures. 

It has been found that, except in very rare instances, 
the amount of cleaning which any street requires. 
other things being equal, is directly proportional to the 
density of horse-drawn vehicles upon the street. 

The difficulties which lay in the way of this conclu- 
sion arose from various sources, as follows: 

First: It was found that there was no standard in the 
city for street cleaning; that the appropriations marked 
the limit of expenditures; that in arranging street-clean- 
ing schedules, various residence streets which had a very 
light traffic were given cleaning daily chiefly because the" 
chanced to lie close to some other street which called for 
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caning. Many people in the ouflying wards de- . 
came service that was given within the shopping 
ind in making statements to the Commission. 


e 


eave their Opinions upon that basis. 
Sond: The importance of the character of traffic, 
the wagons were heavily or lightly loaded, was 
overestimated and details which have been 
by this investigation to be of comparatively smal! 
were greatly magnified; that is, upon a careful 
{ ation to determine the importance of these factors, 
» woe Jearned that some of them gave negative results 
\ traffic census conducted on 500 different sections of 
ts in the city revealed the following: 
Phat the number of three-horse and four-horse vehicles 
within any ward was almost negligible in comparison with 
th umber of one-horse and two-horse vehicles. 

Phat the variation in the ratio of one-horse vehicles 
to two-horse Vehicles in various wards of the city was 
very small and that for all practical purposes all horse- 
drawn vehicles could be grouped together to form one 
arbitrarv unit. This immediately simplified the matter 
of a standard. 

Third: The absurd view that many held of the im- 
portance of the width of street upon the cleaning which 
the street should receive. It was. learned, however, thai 
the main importance of the width of the street lay in de- 
termining the density of traffic upon the street, and if 
the number of horse-drawn vehicles were divided by the 
product of the width of street and the times cleaned per 
week, a constant was obtaimed which was a standard of 
the cleanliness of the ward. While these cleanliness 
ratios Were not always constant throughout a ward, still 
it was noted that over all main thoroughfares in any ward 
these ratios were practically a constant and that in wards 
having substantially the same street conditions, the aver- 
age ward ratios were the same. In other words 

E 
NW 
N =number of times a street is cleaned per week 
E =total number of horse drawn vehicles in 8-hour day 


W =width of street in feet 
C =constant of cleaning 


Ce- 


lt has also been noted that as conditions exist in 
Chicago, it is important that the streets in the heart of 
the city be kept cleaner than the streets in the outlying 
districts, as it is the cleanliness within the heart of the 
city that fixes the reputation of the community. For this 
reason all of the wards (see accompanying map) have 
been divided into two classes, as follows: 

Inlying wards, 1, 2, 3, 4, 5, 10, 16, 17, 18, 19, 20, 


2] 9» 


Outlying wards, 6, 7, 11, 12, 13, 14, 15, 23, 24, 25, 
28, 30, 31, 8, 9, 26, 27, 29, 32, 33, 34, 35. 

Tabulation of traffic density, street-cleaning schedules 
and conditions gave the following average constants: 


Character of street Inlying wards Outlying wards 
Business streets (or manufacturing) 2.6 28 
Residence streets. 2.1 2.5 


It is apparent that there are limits to the application 
of the above constants. On many residence streets the 
traffic is so light that a strict application of the constant 
would give absurd results. Car-track streets require a 
definite amount of cleaning regardless of other traffic. 
The streets around churches, schools, hospitals, play- 
grounds and other general public institutions require a 
certain amount of attention irrespective of ordinary team 
traffic. The following standards have therefore been 


made for a minimum cleaning of streets, regardless of 
trallic: 
MINIMUM CLEANINGS PER WEEK ON HARD PAVEMENTS, 
STREETS WITH LIGHT TRAFFIC 


Position of ward Cleanings 
per week 

Inlying O7 

Outlying 05 


MINIMUM CLEANINGS PER WEEK ON CAR TRACK STREETS 
WITH LIGHT TEAM TRAFFIC 


Position of wards Cleanings per week 
X head room Y head room Z head room 
Inlying 5 + ; 
Outlying + 3 2 


X head room—0 to 3 min 
Y head room—-3 to 10 min 
Z head room—10 min. or above 


Head room as used is the average time between cars during the rush hour 
of the day 


MINIMUM CLEANINGS PER WEEK WHERE THERE ARE PUBLIC 
BUILDINGS 


Churches Schools Hospitals and general public institutionss 
Large—3 Large —6 Large —6 

Medium— 2 Medium—5 Medium—4 
Small— 1 Small —4 Small--2 


In cases where the pavement of streets surrounding 
the foregoing is macadam, the minimum number of clean- 
ings shall be at least one-twelfth of that for hard pave- 
ments. 

In studying macadam and cedar block pavements, it 
has been noted that there were various standards in dif- 
ferent parts of the city for cleaning macadam pavements 
and that the number of times macadam is cleaned varies 
from twice per year in the outlying wards to four times 
per year im the inlving wards. Several of the wards 
which had more than ample appropriations gave much 
better service on macadam, but as an average the follow- 
ing results were obtained: 


CLEANING OF MACADAM AND CEDAR BLOCK PAVEMENTS 


Position of ward Cleanings 
per year 

Iniying 1 
Intermediate 3 
Outlying 2 
Inlying (same as above) 
Intermediate 6, 7, 11, 12, 13, 14, 15, 23, 24, 25, 28, 30, 31 
Outlying 26, 27, 29, 32, 33, 34, 35 


It is not believed that this standard of cleaning will 
give perfect results, but this standard will give uniform 
results throughout the citv and will give the best results 
the finances of the city will allow at the present time. 
In order to obtain street-cleaning appropriations accord- 
ing to these standards, every street in Chicago has been 
classified according to kind of pavement, condition of 
pavement, car track, street-car head room, percentage 
of business and residence, length, width and traffic, and 
from these tabulations appropriation estimates have been 
determined. 

One difficulty which arose in obtaining standard areas 
of pavement a man should clean in one day was the faulty 
opinion that many held as to the amount of time lost in 
dodging traffic on heavy traftic streets. To determine 
what this time loss was and to obtain a standard for street 
cleaning, careful stop-watch observations were made upon 
various streets of the city, both upon first-class men and 
upon average men. The results of these stop-watch obser- 
vations showed that the time lost in necessarily dodging 
traffic seldom exceeds 3% of the total time. This result 
is a great deal more reasonable than would appear at first 
sight. A good street sweeper always watches the traffic 
and governs himself accordingly and when an automo- 
bile, a street car or a wagon approaches, he simply steps 
to one side and continues sweeping. Not all sweepers 
do this, and many in the city’s employ lose as much as 
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20% to 30% of their time avoiding traffic, but in practi- 
cally every case where this was found, it could be di- 
rectly attributed to loafing and men who lost an exces- 
sive amount of time dodging traffic, also lost an exces- 
sive amount of time in unnecessary operations. 

Stop-watch observations showed that it was possible 
for a man to cover 34,000 sq.yd. of asphalt pavement in 
good condition in one working day of eight hours, One 
sweeper, during a stop-watch observation extending over 
three hours, was observed to clean an average of 78 
sq.yd. of asphalt pavement per minute on a heavy traffic 
street under an elevated railway, or an equivalent of 
37,440 sq.yd. of pavement per day. The pavement, in 
order to receive perfect cleaning, should have received 
10% more attention than was given it, and the number of 
square yards was, therefore, reduced 10%. 

A man to work to 100% efficiency under present con- 
ditions should therefore cover 34,000 sq.yd. of asphalt 
pavement in a working day of eight hours. An average of 
the schedules of various ward superintendents shows that 
at the present time the street cleaners are cleaning about 
21,100 sq.yd. of pavement per eight-hour day. It was 
assumed, however, that if sweepers were given a standard 
amount of pavement to keep clean and given a standard 
number of times to cover the pavement each day. that 
the city should expect at least 63% efficiency from their 
street sweepers, and an assumed standard was adopted 
for this appropriation of 21,500 sq.vd. of asphalt per day. 
It is not believed that this standard is excessive, as it is 
being exceeded in a great many instances in different sec- 
tions of the city by very ordinary sweepers, while there 
are a few instances where sweepers are performing 50% 
more work. 

After making a careful study of the cleaning schedules 
in the city of Chicago, and after investigating the re- 
sults obtained in other cities, it was determined that 
brick was 35% harder to clean than asphalt, or in other 
words, to obtain the amount of brick pavement which a 
man should be expected to clean in an eight-hour day, it 
is necessary to divide the amount of asphalt that a man 
can clean in a day by 1.35. Using a standard of 63% 
efficiency, this gives 16,000 sq.yd. per day as a standard 
for brick in first-class condition. 

A-like study showed that granite was 60% harder to 
clean than asphalt, or in other words, a man should be 
expected to clean 13,400 sq.vd. per working cay of eight 
hours. 

A careful study of various wards of the city showed 
that pavement in fair condition was 10% and pavement 
in bad condition was 20% harder to clean than pave- 
ment in good condition. The following table has, there- 
fore, been deduced: 


f? Material Condition Standard Rudocient 
sq.yd. 
Asphalt. . 100% efficiency ’ 34,000 
Asphalt. . s 63% standard 21,500 
Asphalt oe Fair 90% of good asphalt 19,300 
Asphalt ‘ Bad 80% of good asphalt 17,200 
Creosote block ‘ Good Good asphalt 21,500 
Brick ; Good Asphalt + 1.35 16,000 
Brick. cs Fair 90% of good brick 14,400 
Brick. , ‘oor 80% of good brick 12,800 
Granite is Good Asphalt + 1.6 13,400 
Granite ; Fair 90% of good granite 12,100 
Ss oc vice eee uses Poor 80% of good granite 10,700 


Investigations of conditions on various street-car 
streets and careful time studies indicated that the pave- 
ment between car tracks, all other conditions being equal, 
was 30% harder to clean than pavement outside of car 
tracks of the same material. It, therefore, became a very 
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simple matter to determine the cost of «|, 
tracks, as 30% was added to the area betwee) 
and the cost of cleaning computed according ti 
ards given above. 

In arriving at a standard for the cleaning « 
pavements for the first cleaning in the spring « 
the daily reports of the gang cleaners were s| 
the months of March, April and May for the 
wards: the 6th, 7th, 26th, 27th and 9th. Th, 
have perhaps the largest percentage of macada 
ment in the city and have the most varied ¢) 
Constants obtained by the use of these wards 
plicable to all the wards in the city. A carefu! 
the daily reports leads to the conclusions stated 

In estimating the amount of money require 
cleaning of macadam pavements, the following 
have been made and the following standards used 
COST OF LABOR REQUIRED FOR CLEANING MACADAM IN sphinc 


Macadam good Macadam fair Macadam yx 


Heavy Light Heavy Light Heavy I 
traffic traffic traffic traffic traffic traff 
$1.05 $0.80 $1.75 $1.30 $2.00 $1 x 


A sum equal to 400 teams and autos has been takey as 
the division between heavy and light traffic for macadam 
pavement—-that is to say, wherever the total number of 
teams and autos passing in an eight-hour day is less tha: 
400 vehicles, the street will be termed as light traffi 
wherever the number of teams and autos exceeds 400, | 
traffic will be termed as heavy. 

The investigation described above was made by the 
Chicago Civil Service Commission, under the direction of 
Major James Miles, examiner in charge of the Efficiency 
Division, and J. L. Jacobs, engineer in charge, and F. II 
Cenfield and A. B. Segur, engineers of the Efficiency 
Division. 
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Street Cleaning Costs at Spokane, 
; Wash., in 1912 


By S. A. Levincton* 


As the result of a unit-cost system installed in the De- 
partment of Public Works of Spokane, Wash., by D. ©. 
Coates, commissioner, and A. W. Swenson, superinten- 
dent of public works, the accompanying actual costs of 
street cleaning for the calendar year 1912 are available. 

The figures given show the actual cost of cleaning, in 
cluding all incidental items. We have endeavored to 
keep these data in such shape that the actual cost of eacli 
operation can be arrived at and so that such items of ex- 
pense as are provided for under separate appropriations 
can be noted. 

The use of flushers for only 54% months was due to 
the fact that in this climate the weather is not favorable 
for this method of cleaning for any greater length of 
time. Our data show that we operated flushers cheaper 
than the other methods of cleaning and we are very much 
in favor of this method, as it is undoubtedly the idea! 
method of cleaning streets. 

A gasoline-power sweeper was tried as an experiment 
and the cost of actual cleaning was found to be far below 
the cost of other methods of cleaning, but as this ma- 
chine had not been brought to perfection, the cost of re- 
pairs amounted to more than the actual cleaning. 





we eae Accountant, Department of Public Works, Spokane, 
ash. 
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-om of arriving at cost and number of yards 


street-cleaning sub-foreman 
daily-report form and ts 
nd of each day this report 


ied out. The report shows the hours worked, 


laborers, hired teams and the number of streets 


+ also gives the names of streets cleaned, to- 


th the intersecting 


streets at which the cleaner 


finished. From this report the cost is figured 


-ardage computed from a book, compiled by the 


st reet.* 


*. office, showing the number of yards on every 
reet in the city, from intersecting street to inter- 


\] tools and equipment are taken care of at the city 


ds and the cost of repairs, labor and material, is re- 
hy the vard foreman in charge of this work. 


The charge of $1.50 per day for use of city teams 1s 


the actual cost per day for 
+}, work on two horses. 


si 


feed, stable care and black- 


The charge of $7 per day for use of auto-truck in- 


cludes gasoline, repairs and 
owned by the Department of 


depreciation. This truck is 
Public Works, but when not 


in use for street-cleaning purposes it is rented to other 
divisions at the above rate, plus the wages of driver and 


he Ipers. 


COST OF STREET CLEANING, SPOKANE, WASH. FOR THE 
YEAR 1912 


TOTAL AREAS CLEANED AND DIRT. REMOVED: 


Cleaned by sweepers and flushers. 


Cleaned by white wings (hand cleaning) . 


Grand total....... 
Cleaned by sweepers 6} months. 
Cleaned by sweepers 54 months 
Cleaned by flushers 54 months 
Dirt removed... .. ‘ 


HORSEPOWER SWEEPER: 


Area swept to keep this district clean. 


Cost of horsepower sweeping 
Sweeping 
Hired teams and teamsters .$9226 .90 


Use city teams 806.80 
Pilers $9954 60 
Pick up 

Hired teams and teamsters..$5418.75 

Use city teams.... 628.80 

Auto truck-drivers and help- 

SR tiie . 2276.03 


Auto truck rental (city).... 2231.70 


Sprinklers 
Hired teams and teamsters. $2090.00 


City teams 3.75 
Maintenance sweepers 
Labor...... ; $304 .85 


Materia! 825.42 


Totals horse sweeping. 
Cost to clean 1000 sq.yd. once. 


GASOLINE POWER SWEEPER (one 


Area swept to keep this district clean. 


Cost of auto-power sweeping 
Sweeping 


Operator and helper. $420.00 
Pilers $485 25 
Pick up os 

Hired teams and teamsters.. $18.00 

Use city teams.... 10.50 

Auto trueck-driver and help- 

ers soi oe . 195.07 

Auto truck rental (city).... 164.75 


1,283,713 sq.yd 
206,008 sq.yd 


1,489,721 sq.yd 
1,283,713 sq.yd 
477,584 aq.yd 
806,129 sq.yd 
10,445 cu.yd 





100,785,638 sq.yd 
Cost to clean once 


$10,033 .70.. .$0.09955 per 1000 sq.yd 
9,954. 60... $0. 09885 per 1000 sq.yd 


$10,555.38... $0.1047 per 1000 sq.yd 


$2,093.75..$0.020776 per 1000 sq.yd 


$1,130.27... $0.011215per 1000 sq.yd 


$33,767.70... $0. 335091 per 1000 sq.yd 
334e 
used as experiment) : 


6,090,518 sq.yd 


Cost to clean once 
$420.00... $0.06896 per 1000 sq.yd. 


$485.25... $0.079672per 1000 sq.yd. 


$388 .32...$0.06375 per 1000 sq.yd. 


_ *The record blank used is about 11 in. wide and 8 in. high. 
Space is provided for recording the yardage covered and the 
number of hours spent on each street by the subforeman, and 
by horse sweepers, power sweepers, flushers, pilers, ickup 
teams, sprinklers, auto-truck and laborers, followed by the 
per diem charge for each. In the upper left-hand corner 
there is a small tabular form with stubs for power, horse, 
flush and hand cleaning and column heads for dirt removed. 
‘cu.yd.), water used (tanks of), and condition of weather. 
In the corresponding upper right-hand corner there is a space 
for date and remarks. 


Maintenance sweeper 


Labor $311.83 
Gasolene 145.00 
Oil 19. 36 
Repairs 247 85 $724.04.. $0. 10250 per 1000 sq yd 


Totals auto sweeping $2,017 61.. $0 3148S82per 1000 sq vd 
Cost to clean 1000 sq. yd. once 31 4 


HORSE AND AUTO-POWER SWEEPERS 


Since keeping 1,283,713 sq.yd. clean for 6) months and 477,584 sq.yd. clean for 
5} months involved sweeping a total area of 106,876,156 sq_yd. this district must 
have been covered 110 times during the year at a cost of $36.80 per 1000 sq yd. 


or on ee bsiets e ‘ $35,735.31 
CLEANING BY FLUSHERS 
Total area of district kept clean 806,129 sq.yd 


Total area flushed to keep this district clean 70,381,682 sq.yd 


Cost of cleaning by flushing 


Flushing Cost to clean once 
Hired teams and teamsters $8459 51 
Use city teams 950 50 $9,410 01 $0. 1336 per 1000 sq yd 
Pilers $9052.23 $9,052 23.. 30.1286 per 1000 sq.yd 


Pick up 
Hired teams and teamsters $1415 50 


Use city teams S40. 75 $2,256 25... 3 


03206 per 1000 sq.yd 


Maintenance flushers 


Labor $114 67 
Material 127.34 $242.01... $0 OO03438per 1000 sq yd 
Totals flushing $20,960 50... $0. 297698per 1000 sq.yd 
Cost to clean 1000 sq.yd. once 29 “Te 
Cost to keep clean 
Flushing $9,410 01 $0.01167 per sq.yd 
Pilers 9,052.23 0.01123 per sq.yd 
Pick up 2,256. 25 0.002799 per sq.yd 
Maintenance 242.01 0 0003002 per sq.yd 
Totals $20,960.50 $0 0259992 per sq.yd 
Cost to keep 1000 sq.yd. clean $26.00 


Since keeping 806,129 sq.yd. clean involved flushing an area of 70,381,682 sq.yd 
this district must have been covered 87.31 times during 5} months at a cost of 
$26.00 per 1000 sq.yd. or 20,960 50 


WHITE WINGS OR HAND CLEANING 


Total area of district kept clean 


206,008 sq.yd 
Total area cleaned to keep this district clean 


63,886,054 sq.yd 


Cost of cleaning by hand Cost to clean once 
Patrol $17,528.49 $17,528 49... $0 2744 per 1000 sq.yd 
Pick up 
Hired teams and team 
sters $1,486.50 
Use city teams 596 50 
Auto truck-driver and 
helpers 10.50 
Auto truck rental (city) 24.50 2,118 00.. $0.03316 per 1000 sq.yd 


Maintenance tools 
Labor $200 33 
Material 178.85 $379 18... $0.005936 per 1000 sq.yd 


Totals hand cleaning 


* 
$20,025.67... $0. 313496 per 1000 sq.yd 
Cost to clean 1000 sq.yd. once ‘ 


$1 4e 
Cost to keep this district clean 


Patrol $17,528.49 $0 08509 per sq.yd 
Pick up 2,118.00 0.01028 per sq_yd 
Maintenance 379.18 0.0018 per sq.yd 
Totals $20,025. 67 $0 09721 per sq.yd 


Since keeping 206,008 sq.yd. clean involved cleaning an area of 63,886,054 sq yd 
this district must have been covered 310 times during the year at a cost of $97.21 
per 1000 sq.yd. or. $20,025 67 
TOTAL STREET CLEANING AND AVERAGE UNIT COSTS FOR 1912 
Total area of paved streets cleaned 
Total area covered to keep clean 
Cost to keep clean for one year 


1,489,721 sq.yd 
241,143,892 sq.yd 





Cleaning. . $68,037 . 33 $0 04567 per sq.yd 
Auto rental. 2,420.95 0.001625 per sq.yd 
Use city teams 3,837.70 0.002577 per sq.yd 
Maintenance... 2,475.50 0.001662 per sq.yd 
Totals $76,771 48 $0 .051534 per sq.yd 


Total average cost to keep clean 
Total average cost to clean once 


Rate of wages paid: 


$51.53 per 1000 sq.yd 
0.31 per 1000 &q.yd 


General foreman $150 00 per month 
Sub foreman... . 95.00 per month 
Hired teams with teamster 6.00 per day 


Teamsters 


; 3.00 per day 

Use city teams 1.50 per day 

Laborers 3.00 per day 

Rental city auto truck 7.00 per day 

Truck driver and helpers 3.00 per day 
2 


The Right to Engage in Industrial Pursuits has been 


granted to the State of Arizona and to municipalities in that 
state by a constitutional amendment recently adopted by a 
popular vote of 14,928 to 3602. At the same election an 
amendment was adopted extending the recall to all public 
officers, whether elected or appointed, and another one to the 
effect that taxes may be assessed as may be prescribed by 
law—evidently opening the way, constitutionally, for the 
single tax or any other method of taxation which the legis- 
lature may see fit to adopt. 
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A New Entropy Analog* 
By V. Karaprerorrt 


Thermodynamics is not the specialty of the writer of this 
article, but a few years ago he became incidentally interested 
in a certain phase of it, and made an effort to make clear 
to himself the physical concept of entropy. He finally worked 
out a mechanical analog, which may be of some interest to 
those who, like himself, are not satisfied with mathmetical 
definitions, but wish to have a physical picture, however im- 
perfect. The analog is based upon the old idea of heat-fluid 
or caloric.' 

In the two well known forms of energy, namely, mechani- 
cal energy and electrical energy, we usually distinguish the 
quantity factor and the intensity factor Thus, the energy 
of the water in a storage reservoir is a product of the weight 
ef the water, which is the quantity factor, by the hydraulic 
head, which is the intensity factor. The energy of a gas 
compressed in a tank is proportional to the quantity of gas, 
which is the quantity factor, and depends upon the pressure, 
which is the intensity factor Again, in the case of electrical 
energy, the quantity of electricity, say in ampere-hours (or 
coulombs), is the quantity factor, and the voltage is the in- 
tensity factor. a 

Similarly, heat energy is characterized by an intensity 
factor, temperature, and a quantity factor called entropy. 
The concept of temperature is familiar to us all from our 
every-day experience, while that of entropy is entirely outside 
this experience and, therefore, presents considerable difficulty 
to a beginner. It is, therefore, desirable to explain entropy 
by means of analogs before taking up the study of mathe- 
matical thermodynamics. 

ZEUNER’S ANALOG—In a simple analog proposed by 
Zeuner,? temperature is compared to a-difference of levels, and 
entropy to the weight of a body to be raised or lowered. The 
quantity of heat, being the product of the two, represents the 
amount of work necessary to raise the body by a certain 
height. For this reason entropy is sometimes called the 
“heat-weight.”. The familiar Carnot cycle, Fig. 1, is easily 
illustrated by this analogy. Think of a freight elevator which 
transfers, say barrels of flour from the upper to the lower 
floor of a warehouse. While barrels are being loaded on the 
elevator, its level, or temperature, remains constant, while 
the quantity of flour upon it, or its entropy, increases. This 
corresponds to the isothermal expansion along the part “a b” 
of the cycle. The energy of the elevator for positions above 
the lower floor of the warehouse increases with the distance, 
since the barrels represent a certain amount of stored energy. 

Now, let the elevator be descending; its entropy, or the 
quantity of flour on it, remains constant, while the height 
above the lower floor (or what is called in thermodynamics, 
the “refrigerator’) decreases. This corresponds to the adia- 
batic (or isoentropic) expansion “bc.” Unloading the barrels 
on the lower floor corresponds to the isothermal rejection of 
heat during the part “ec d" of the Carnot cycle. The flour may 
still possess a considerable amount of energy of position, say 
above the sea level, but this energy cannot be utilized, and 
must be considered as waste. Finally, the elevator returns 
into its origfnal upper position, rising at a constant entropy, 
which in this case is the weight of the elevator proper; this 
corresponds to the adiabatic compression “d a.” After this, 
the process is repeated in the same order. 

This analog, in spite of its usefulness for the beginner, 
has a limited application only, and moreover, some of its in- 
consistences are apparent at once. For instance, no external 
work is performed during the period of loading the barrels, 
while a considerable amount of work is done by the gas dur- 
ing the isothermal expansion. 

MACH’S ANALOGS—A better analog has been developed 
by Mach. His idea is shown in Fig. 2 in application to a 
hydraulic motor, in which the head of the working fiuid is 
analogous to temperature, and the quantity of the fluid be- 
hind the piston corresponds to entropy. <A cycle analogous 
to that of Carnot may be realized on this model as follows: 
Let the pistol “C” be originally in its extreme left position, the 
gate “a” being open. The pressure on the piston corresponds 


*From the “General Electric Review,” January, 1913. 

+Professor of Electrical Engineering, Cornell University, 
Ithaca, N. Y 

‘After this article had been written, the author was grati- 
fied to read Prof. H. L. Callendar’s address on “The Nature 
of Heat,” in which this distinguished authority shows that 
“we might with advantage import into our modern theory 
some of the ideas of the old caloric or material theory which 
has for so long a time been forgotten and discredited.” 
“Science,” Vol. NXXVI, Sept. 13, 1912, page 321. 

*Zeuner, “Technical Thermodynamics, Vol. I, Art. II. 

’E. Mach, “Principien der Waermelehre,” p. 329. 

*w. J. M. Rankine, “Miscellaneous Scientific Papers,” p. 17. 
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then to the level of the water in the reservoir “A 
our purpose must be assumed to be infinitely larg: 
level remains constant. The piston starts to th 
forming mechanical work, the gate “a” being op: 
water filling the space behind the piston. This «. 
to the isothermal expansion, during which the ¢. 
is being kept constant, while the entropy increases 
tain point of the travel, the gate “a” is closed, 


ug 


and t 
allowed to move under the pressure of the Wat: 


engine itself. As the volume of the space behind 
increases, the level of the liquid becomes lower. " 
responds to the adiabatic expansion. The quantity «: 
(or water) remains constant, its temperature (way: ' 
drops, and the work is performed at the expense of t} : 
tial energy of the water. 
The piston is allowed to move until the level of ¢) 

sinks to that in the reservoir “B,” which correspon 
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Fras. 1 AND 2. TEMPERATURE-ENTROPY DIAGRAM (Np 
Hyprautic ANALOG oF CARNoT CYCLE ror 
Perrect GaAs 


refrigerator in thermodynamics. The gate “b" is now Opened 
and the piston begins its return stroke, forcing the water into 
the reservoir “B."” At a certain point of the stroke, the vat: 
“b” is closed and for the rest of the movement the level of th: 
water behind the piston rises to its original level, just as in 
the reservoir “A.” The two last parts of the cycle are analog 
ous, respectively, to the isothermal and adiabatic compres- 
sions in the Carnot cycle. 

The result of the process is that a certain quantity of 
water has been transferred to a lower level, and the energy 
thus lost has been converted into mechanical work. Not all 
of the energy of the water taken from the higher reservoir 
can be converted into work, since the “exhaust” water in the 
motor must be at least at the level of the water in the reser- 
voir “B." The efficiency of the arrangement depends upon the 
ratio of the heads in the two reservoirs above the sea level 
Similarly, the efficiency of a Carnot cycle depends upon the 
ratio of the absolute temperatures of the source of heat and 
the refrigerator 


THE PROPOSED ANALOG 


STATEMENT—In the proposed analog, we endow matter 
with a certain structure, which permits us to form a clear 
picture of the phenomena in which temperature and entropy 
enter. No claim whatever is made that the suggested picture 
is more than an analog. It cannot be called an hypothesis 
of the structure of matter. 

Consider gases and vapors to consist of very small particles 
(Fig. 3) separated by comparatively large spaces. The par- 
ticles are assumed to be absolutely rigid and not in any 
motion, vibratory or translational, as is presupposed by mod- 
ern theories of matter. To account for heat phenomena, we 
introduce again the old discarded caloric, or a hypothetical 
heat fluid. An atmosphere of this caloric is supposed to sur- 
round each particle of gas, as shown in Fig. 3, the particle 
itself being conceived as some sort of nucleus for the caloric 
This conception of a gas is similar to that of Rankine’s, ex- 
cept that he assumes the atmospheres to be elastic, and r 
volving or oscillating about their central points;' while for 
our purpose it is sufficient to suppose the substance of these 
atmospheres to be stationary. 

Particles of caloric are supposed to repel each other, like 
the elements of an electric charge, and this repulsion is taken 
to be the cause of the elasticity of gases and vapors. The 
quantity of caloric in a given weight of gas represents its 
entropy, While the pressure in the caloric, due to the mutual 
repulsions of its particles is a measure of the temperatur: 
of the gas. In this wise, the quantity and the intensit) 
factors of heat energy are represented by simple mechanical 
concepts. 
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ticles of gas, or the nuclei, attract each other ac- 
the ordinary law of gravitation, but the inter- 


w distances being large, these attractions are sup- 
re +> be negligably small as compared to the repulsions 
—, caloric. Incidentally, these small attractions 


by the , 
; eaid to account for the deviation of gases from 


1 law. and may be made to explain the behavior of 

; vapors, and the phenomena of liquefaction and 
olidification as will be shown below. 

<a process of communicating heat to a gas can be pic- 

. saving that the gas is connected to another body in 








ae } lorie is at a higher pressure than is the caloric in 
= a The caloric is thus forced to flow from the heat 
oe to the gas and becomes associated with the atmos- 
ae of its particles, increasing its entropy, which, accord- 
to the definition, is the quantity of caloric. Similarly, 
sot drawal of heat consists in connecting the gas to another 
ned in which caloric is at a lower pressure, so that part 


f tl heat matter or caloric constituting the atmosphere 
lissociated and transferred to the colder body, where it 
es part of the atmospheres of its particles. 


becon : ; 

The intrinsic energy of a gas is the sum of the energies 
noeeesary to build up the atmospheres of its particles, bring- 
fiat these particles together against their mutual repulsion. 


i: will thus be seen that the heat energy, according to this 
picture depends upon the temperature and entropy of the gas, 
in other words, upon the intensity and the quantity factors 
of thermal energy. This is similar to charging an insulated 
conductor with electricity; when bringing new infinitesimal 
charges to the conductor, it is necessary to overcome the 
repulsion of the charges already communicated to it, and 
the work done is stored as the potential energy of the charged 
conductor 

The above picture is not complete in one respect; namely, 
it does not account for irreversible thermodynamic processes, 
such as sudden expansion, friction, etc. Assuming that the 
whole universe were constituted as is described above, the 
entropy of the universe or the amount of caloric in it, would 
he constant, sinee caloric is considered as a sort of fluid, 
which is exchanged between bodies. But it is known that in 
reality the entropy of a system increases during an irre- 
versible process, without any heat or entropy being communi- 
cated from outside. We shall assume, therefore, that in addi- 
tion to the free caloric which constitutes the atmospheres of 
particles, the nuclei themselves contain vast stores of caloric 
in a bound state. 

As long as heat exchange takes place infinitely slowly, all 
the particles of the gas participate in it equally, and the pro- 
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cess is reversible, that is to say, may go either way. If, how- 
ever, heat is communicated to only one part of the gas, or at 
a high rate disturbing the temperature balance, or if the 
equilibrium of some particles is disturbed mechanically, as 
during the process of friction, then some of the bound ealoric 
is liberated out of the crevices of the nuclei. This assumption 
is made to account for the fact that entropy increases during 
an irreversible process. Entropy or calorie once liberated 
cannot be reduced back to the bound state, hence the total 
amount of entropy in the universe increases, this being a well 
known statement of thermodynamics. 

It may be objected to the foregoing view that if a certain 
amount of gas be subjected to a great number of irreversible 
processes, it might finally lose all its bound caloric and thus 
change its physical or chemical properties. But, in the first 
place, the proposed strneture of matter is intended merely to 
give a tangible picture of the actual phenomena—an analog 
which may go so far and no further In the second place, it 


is possible to assume that a molecule of gas contains an 
enormous quantity of bound caloric, so that it is impossible 
to say how many millions of changes it has to undergo before 
the change would become noticeable \ minute piece of 
radium emits its powerful radiation for years without chang- 
ing in weight or in other properties to any measurable extent 

The principal difficulties in the way of a clear understand- 
ing of thermodynamic phenomena, from a physical point of 
view, are: 

(1) The mysterious mechanism of conversion of heat into 
mechanical work, and vice versa 

(2) The temperature and the pressure of a gas are closel 
interdependent; but while one is a thermal property, the other 
is a mechanical property 

(3) Entropy, in spite of its great practical importance. re 
mains but an abstract mathematical expression 

(4) The changes from a liquid or a solid state into a gas 
eous state, with the latent heats, critical point, change in vol 
ume, ete., are to be accepted as separate facts, without seeing 
the internal mechanism of these changes 

(5) It is not clear why the state of a substance may be 
defined by its thermal characteristics, entropy and tempera 
ture, as well as by its mechanical features, volume and pres 
sure. 

(6) In the study of irreversible phenomena, the fact of an 
increase in entropy without communication of heat from out 
side is obscure and seems contradictory in view of the original 
definition of entropy as de dq/T 

The analogy described above makes an understanding of 
these points much easier beeause one of the forms of energy 
namely, heat, is eliminated from the beginning, and its fac 
tors, temperature and entropy, are replaced by simple me- 
chanical properties of a hypothetical fluid Therefore, an 
understanding of the six points enumerated above is facili 
tated in the following manner 

(1) The conversion of heat into work is replaced by a con- 
version of the potential energy of mechanical repulsions be- 
tween particles into external work 

(2) Temperature, being compared to the pressure or poten- 
tial of the caloric, naturally determines the forces of repul- 
sion between particles, hence enters as a factor which deter- 
mines the pressure of the gas 

(3) Entropy becomes simply the quantity of hypothetical 
caloric or heat-matter, a concept easy to understand Com- 
munication of heat is pictured as adding a certain quantity 
of this matter at a certain pressure: that is, against definite 
repulsive forces. 

(4) Changes of state are easily explained by considering 
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the repulsive forces of the caloric and the forces of attraction 
between the nuclei. 

(5) The physical state of a body is completely defined by 
its entropy and temperature (provided that a zero point of 
entropy is given), because these two determine the size of 
molecular atmospheres, and the distances at which these at- 
mospheres must be placed in order that the caloric may have 
the required pressure. Hence, the volume of the gas and the 
forces of repulsion which determine its pressure become 
known. 

(6) The study of irreversible phenomena is simplified by 
the assumption of liberation of bound caloric whenever un- 
balancing or mechanical shocks take place withim the mass 
of the substance. 

Some fundamental thermodynamic phenomena will now be 
described, using the language of the caloric theory, the struc- 
ture of matter being assumed to be that shown in Fig. 3. 

APPLICATION TO PERFECT GASES—A perfect gas, by 
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definition, is one in which the distances between molecules 
are so large that the forces of attraction between them may 
be neglected altogether. The properties of such a gas are 
determined completely by the chemical structure of the mole- 
cule and by the quantity and pressure of the caloric associated 
with it. . Let us consider four fundamental changes in such 
a gas, namely: 

(1) At constant entropy (adiabatic); 

(2) At constant volume; 

(3) At constant temperature (isothermal); 

(4) At constant pressure 

In all cases the changes will be presupposed to be so 
slow and uniform throughout the mass of gas that no bound 
caloric is liberated, hence the processes are reversible. In the 
following treatment, a kilogram of gas is supposed to be in- 
closed in a cylinder, the volume and the pressure being varied 
by means of a piston. 

A change at constant entropy. Let “P” (Fig. 4) representa 
definite state of a kilogram of gas in the temperature-entropy 
diagram, and let “Q” (Fig. 5) represent the same state in the 
pressure-volume diagram. A change at constant entropy is 
represented in Fig. 4 by the vertical line “aa’,” the arrow In- 
dicating the direction in which the temperature increases. 
Referring to Fig. 8, it is easy to describe the physical charac- 
ter of the process, as shown by the corresponding curve aa’ 
in Fig. 5. Let the change be accompanied by an increase in 
volume, the distance between molecules increasing. By sup- 
position, the entropy, or the quantity of caloric, remains con- 
stant, so that no heat is added to the gag; in other words, 
the molecular atmospheres in the new state possess the same 
amount of caloric as in the original state. The temperature 
is lower in the new position because we have defined temper- 
ature as the pressure to which caloric is subjected on account 
of the mutual repulsions of molecular atmospheres. This 
repulsion decreases as the distance between particles in- 
creases, Hence, the change is represented by the line “Pa’.” 

The pressure of the gas decreases for two reasons: First, 
the repulsions between particles decrease, as is explained 
above, and secondly, there are fewer particles per square 
meter of the piston in the new state than in the original 
state of the gas. Therefore, the pressure-volume curve has 
the shape Qa’, the pressure approaching zero as the volume 
increases indefinitely. 

(2) A change at constant volume, Let a certain quantity 
of gas be heated at constant volume, or, according to our 
analogy, be connected to a body containing caloric at a 
higher pressure. Caloric will then flow into the gas and be- 
come associated with its atmospheres. Since the distances 
between the molecules remain the same, the repulsions 
within the caloric increase, so that both pressure and tem- 
perature increase. This change is represented by Qg in Fig. 
6, and by “Pb” in Fig. 4 If the gas is cooled, instead of being 
heated, the change is represented by the parts Qg’ and “Pp’” 
of the curves. 

(3) A change at a constant temperature. This change may 
be accompanied either by an increase or by a decrease in vol- 
ume, Let us consider an isothermal compression. The pres- 
sure in the caloric (but not in the gas) must, by assumption, 
remain the same as the distance between the molecules de- 
créases. If the entropy were to remain constant, the pressure 
in the caloric would increase, because the repulsions between 
particles of the caloric are stronger at shorter distances, 
Hence, in order to keep the same temperature of the gas, part 
of the caloric must be removed as the intermolecular distances 
decrease. In other words, an isothermal compression is ac- 
companied by withdrawal of heat, and the entropy of the gas 
decreases, This is shown by curve “Pec’” in Fig. 4. 

The corresponding curve Qe’ shows the increase in pres- 
sure during this process; this curve is not as steep as the 
curve Qa’ of the adiabatic compression, because during the 
latter process no entropy or caloric is abstracted from the 
gas, so that both the pressure and the temperature increase 
more rapidly An isothermal expansion is represented by the 
parts “Pc” and QQ of the curves. Here entropy must be added 
to the gas, as otherwise the pressure in the caloric would de- 
crease with the increase in distance between the molecules. 

(4) A change at constant pressure. Let the process be an 
expansion represented by Qg in Fig. 5. Since with the in- 
crease in volume fewer particles of gas press upon one square 
unit of the area of the piston, the force of repulsion exerted 
by each particle must be increased in order that the sum of 
the forces per unit area of the piston remain constant. With- 
out the addition of caloric, both the temperature and the 
pressure decrease during the expansion, as shown by the 
curves “Pa’” and Qa’; hence in the process under considera- 
tion, entropy must be added during the expansion. Next it can 
be shown that more entropy must be added than for the same 
change in volume when the expansion is isuthermal. This 
follows directly from the shape of the curve Q?’, because 
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there the caloric added is not sufficient to keey 

constant. Therefore, when enough caloric js 4 “ 
the pressure constant, the temperature of th. 
and hence the curve has the shape “Pd,” 
temperature increases with the entropy. 

It remains to show that “Pd” lies below the ; 
responding to a constant volume. This is equiy 
ing that for a given increase in temperature. « 
Fig. 4, more caloric must be added along “Pad” ¢} 
This becomes self-evident when it is remember 
state represented by the point “z,” the partich 
apart than in that represented by point “y, 
caloric is necessary to produce the same pressu: 
“xz” is larger than “xy,” and the curve “Pd” }j, 

Another way of demonstrating this is by Sa 
the expansion at constant pressure the enerye, 
gas is partly expended in external work, sv ¢| 
same limits of temperature more entropy must lx 
the volume increases. A direct result of this 
that the specific heat at constant pressur« 
specific heat at constant volume.® 

The diagram in Fig. 4 is divided by the link 
parts. For all points to the left of this line th, 
the quantity of caloric, is less than in the stat: 
by the point “P" for all points to the right th: 
larger than in the initial state represented by “Pp 
the line “ce’” divides the plane into two parts « 
to temperatures respectively higher and lower ¢} 
The curve “bb” separates points of expansion fro 
contraction and the curve “dd’" points of pressur: 
that in the initial state “P" from those lower th 
Hence, it is possible to define qualitatively the stat 
represented by a point, according to its place in 
eight sectors of the diagram. 

The pressure-volume diagram (Fig. 5) is similarly ¢ 
into eight sectors. In this wise, an arbitrary thermal ¢) 
of state may be represented by a succession of two op mor 
standard changes. One must keep in mind, however. that ) 
heat added or subtracted and the external work 
depend upon the path, while changes in entropy 
trinsic energy are independent of the path between two 
each representing a state of gas. 

VAPORS, LIQUIDS AND SOLIDS—When the t 
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nperature 
of a gas is reduced and the pressure is increased 
are brought closer and closer together, so that finally th 
forces of attraction between nuclei become of the same orde 


of magnitude as the repulsions between the caloric aty 
pheres. Under these circumstances, changes of state are de- 
termined by the balance of repulsive and attractive for 
and in general three kinds of aggregation ar: 
(Fig. 7). 

The first state, that of a vapor, is similar in general to 
the state of a perfect gas considered in the previous section 
except that the disturbing action of attractive forces modift 
the simple laws of change of state. By removing some 
caloric, the particles may be brought much closer togethet 
Without the central nuclei, this would involve enormous re- 
pulsive forces, but the attraction between the nuclei com- 
pensates for a considerable portion of the repulsion, so that a 
new state with new properties becomes possible at moderat 
pressures—that of a liquid. 

By removing still more caloric, it is possible to make the 
molecular attractions larger than the repulsions, so that the 
particles are held together at a definite distance without ex- 
ternal fressure. This is the solid state. To change from the 
gaseous to the liquid-state, considerable amounts of entropy 
or caloric must be removed. The energy thus abstracted pet 
kilogram of the substance is called the latent heat of evapora- 
tion, when the temperature, or the caloric pressure, is the 
same in both states. Similarly, the energy abstracted per unit 
weight during the process of solidification is called the latent 
heat of fusion. 

If the original temperature of a vapor is sufficiently high 
the forces of repulsion between the caloric atmospheres in- 
crease so rapidly when the molecules are brought close! 
together, that it is impossible to find another position of 
equilibrium at the same pressure and temperatur: This 
means that at this temperature the vapor cannot be con- 
densed or liquefied. The highest temperature at which lique 
faction is possible is called the critical temperature; to this 
temperature corresponds a definite pressure and volume, also 
called critical. 

IRREVERSIBLE CHANGES—It is mentioned above that In 
order to explain irreversible phenomena it is necessary to 
assume some of the caloric to be in a bound state within each 
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‘Specific heat is represented graphically by the length of 
the subtangent to the temperature-entropy curve. We hav: 
by definition dQ = cdT = Td, so that ¢ = T(dg/dT), w hich 
is the length of the subtangent to the curve T = f(#) 
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This bound caloric is supposed to be liberated 
versible phenomena, in order to account for an 
entropy during such phenomena. We shall now 
me irreversible phenomena in the light of this 


ile’s Experiment. Joule’s classical experiment con- 
expanding a gas without performing external work. 
vas filled with a gas, and connected by a pipe pro- 
th a stop-cock to another vessel maintained at a high 
The whole system was immersed in a liquid bath 
\ thermal equilibrium was established everywhere, 
cock was opened and the pressures in the two ves- 
allowed to equalize. After the equilibrium had been 
siablished, it was found that the temperature of the 
3 + was not changed. This showed that no energy was 
i to separate particles of gas, and no heat was added 
cas, since no external work was performed. At the 
me it can be shown mathematically that the entropy 
expanded state is considerably higher than that in the 
state. Inother words, the entropy of the system is 
ie ease increased without adding any heat from outside. 
ean be explained in the light of our analogy as follows: 
experiment shows the temperature in the expanded state 


to be the same as in the original state; this means that the 
pressure in the ealoric remains the same. But in the final 
eondition the particles are further apart; hence, in order to 


produce the same “caloric pressure” there must be more 
caloric in each molecular atmosphere. But since no heat has 
heen added from outside, this caloric must be liberated out of 
the molecules themselves. 

The liberation of the bound caloric may be explained as 
due to an unbalancing of pressure in the mass of the gas, and 
to mechanical shocks between the molecules during the pro- 
cess of equalizing of pressures, The efflux of the gas being 
sudden, it is accompanied by eddies; moreover, new mole- 
cules streaming out of the first vessel collide with those in 
the second vessel; and the energy of these shocks, not being 
utilized for external work, goes to liberate the bound caloric. 
Since the intrinsic energy of a perfect gas is a function of its 
temperature only, or of the pressure of its caloric, enough 
caloric is liberated to bring the pressure to its former value. 
This is required by the law of conservation of energy: No 
external work was performed, and the gas possesses no kinetic 
energy at the end of the experiment; therefore, its potential 
energy must be the same as in the beginning. 

The process is irreversible, because by assumption the 
caloric once liberated cannot be reduced again to the bound 
state. Should the gas be compressed to its original volume, 
the new caloric previously added to the old would raise the 
temperature of the gas. Or, if the compression be done at a 
constant temperature, some of the caloric has to be removed. 
In either case the conditions at the end are different from 
those at the beginning; mechanical work must be performed 
and an equivalent amount of heat stored in the gas or con- 
ducted away. A reversible process is by definition one which 
being repeated in the opposite direction cancels separately 
the work performed and the heat liberated or spent. In the 
light of our analog, only such processes are reversible in 
which no bound caloric is liberated. Once some caloric is 
liberated the process becomes irreversible. 

Clausius’ famous maxim, “The entropy of the world tends 
toward a maximum,” receives thus a simple meaning. Most 
processes in nature are more or less violent, unbalanced, and 
hence, using our pieture, are accompanied by the liberation 
of some bound caloric. Thus the entropy of the world (the 
total quantity of liberated caloric) increases indefinitely, 
while the total energy remains constant. 

(2) Liberation of heat by friction. Let two bodies, as- 
sumed to be poor conductors of heat, be rubbed one upon an- 
other: The process is necessarily accompanied by shocks com- 
municated to the particles in contact and the energy of these 
shocks causes some caloric to be liberated. In this way, the 
pressure of the free caloric, or what is the same, the tem- 
perature of the bodies is raised. The process is irreversible: 
a mere cooling of the surface would conduct away the extra 
caloric without producing any mechanical motion. 

(3) Conduction of heat. Let two reservoirs of heat, A and 
B, be connected by a heat conductor C. Let the body A be at 
a higher temperature than that of the body B. The conductor 
©, through which heat is flowing, possesses temperatures 
varying between those of A and B. 

The transfer of heat may be pictured as a flow of caloric 
from one molecule to the next, the cause being the difference 
of pressures in the atmospheres of these molecules. The 
molecule nearest the body B, being a little warmer than the 
body B itself, gives up part of its caloric, with the result that 
some caloric flows into it from the next warmer molecule, 
tending to equalize the caloric pressures. It is easy to see, 
however, that such a mechanism would contradict the law 
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of conservation of energy, because the final result would be 
a transfer of some caloric from a higher to a lower pressure, 
without the performance of an equivalent amount of external 
work. But since there is no possibility of performing external 
work in the phenomenon itself, the energy of the caloric 
serves to liberate bound caloric of the molecules of the con- 


‘ 


ductor C. 
The phenomenon may be compared to that of a snow batt 
rolling slowly down a snow-covered hillside, and increasing 


in size by the addition of snow on its path. The speed of tne 


ball does not increase, but its energy is used to accelerate 
new snow which adheres to it. So in the case of conduction 
of heat, each transfer of caloric from one molecule to the next 
is accompanied by the liberation of some bound caloric from 
the nucleus of the latter molecule. In the end, the lowe 
reservoir receives more entropy than is lost by the upper 
reservoir, this being necessary to satisfy the law of conser 
vation of energy 

The phenomenon is irreversible, first, because the caloric 
once liberated cannot be reduced again to the bound state 
and second, because it is impossible to make the caloric flow 
from a lower to a higher pressure 
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A Duplex Rock Channeler with 
Turntable* 


Some interesting features in rock-cutting machinery 
ere presented by a channeling machine in one of the 
quarries of the Indiana o@litic limestone field. It is of 
the duplex type, having two chopping engines and two 
gangs of steel cutters arranged side by side, and it car- 
ries a vertical boiler supplying steam at 140 |b. pressure. 
The machine’ travels on a track of 6 ft. 9 14 in. gage 
(which permits of cutting blocks to standard mill size), 
and by means of a special turntable it can be swung round 
80 that two parallel cuts 8 ft. apart (on opposite sides of 
the track) can be made at one setting of the track. 
Duplex channeling machines have been used previously 
in marble quarries, and were described in our issue of 
Noy. 18, 1909, but they are said to be of special advan 
tage in cutting soft limestone. The new machine, how- 
ever, has 8-in. cylinders as compared with 64%4-in. eylin- 
ders in the marble-cutting machine. The pistons work 
alternately, one making the downward cutting. or chop- 
ping stroke while the other is on the upward or return 
stroke, thus reducing jar and vibration. It is stated also 
that in channeling “blind” cuts (without an open end 
for the escape of sludge) the duplex machine has an ad- 
vantage over the single-head machine in keeping the mud 
thinner by stirring it up, while the front gang pushes the 
mud ahead and enables the rear gang to give a free blow 
upon the rock, The crew consists of three men, the same 
us in the single-gang channeler. 

The feed screw is placed between the cylinders, and 
where there is ample room overhead, the screw extends 
upward through the top of the standard in which is 
located the feed nut, driven by the usual bevel gears and 
chain. Where the overhead room is limited, as in tunnel 
work, the feed screw extends downward. This screw runs 
in an oil bath, which cools it and insures lubrication, oil 
being forced up the hollow screw and nut and through 
small holes to the threads within the nut. The feed 
screw permits a 36-in. run, so that it is necessary to 
change steels only every 3 ft. of cut. The starters, how- 
ever, cut only 12 to 14 in. deep in order to secure stiff- 
ness in the gangs. Either one of the chopping engines 
can be operated independently. 

The turntable, which enables the machine to eut on 





*Fvom information furnished by the Sullivan Machinery 
Co., Chicago. 
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both sides of its track, consists of a section of track 10 
ft. long, carrying between the rails a Z-bar ring which 
forms the lower or fixed race for a large roller thrust 
bearing. The rolls consist of hardened steel discs about 
4 in. diameter, and to maintain their spacing, hoops are 
provided which carry small rolls on vertical axes to take 
the horizontal thrust. Another Z-bar ring inside of and 
over the rolls forms the upper or moving race. To turn 
the channeler, it is run onto the turntable section and 
lifted by jacks (on the machine) until the wheel flanges 
clear the rails. It is then swung around, and lowered to 
the rails in the reversed position. The operation may be 
accomplished in 14 to 18 min. by three men. In a simpli- 
fied design, eliminating the jacks, the turntable will con- 
sist of a plain ring, bolted and braced to the rails. Above 
this will be a similar ring bolted to a shorter and lighter 
track section, of the same gage. A roller bearing will be 
placed between the rings and a center pin will carry side 
and end thrust. Two short pieces of rail, beveled to 


provide an incline, will furnish access to the turntable. 
Ad 


ve 


Train Resistance Tests, Southern Pacific 


SY NOPSIS—The effect of curves in increasing train re- 
sistance is an important factor in the operation of rail- 
ways or railway divisions having heavy grades and curves 
in combination, and it is established practice to reduce the 
rate of grade on curves so that the combined resistance 
due to grade and curve will not exceed the resistance due 
to the maximum grade on tangents. Although this com- 
pensation of grade for curvature is a matter of great im- 
portance in the handling of traffic and has been investi 
gated quite extensively, the investigations have been 
mainly theoretical, while experimental work and the 
observation of conditions in actual service have been 
comparatively limited. For this reason we are speciaily 
pleased to put before our readers a description of a series 
of careful observations made with regular freight trains, 
and, although these were made thirty years ago, their 
results represent a very important addition to the avat- 
able information upon the subject. 
24 

The subject of compensating grades for curvature was 
discussed at some length in our issue of Aug. 15, 1912, 
and reference was made to the very small amount of act- 
ual test and observation upon the subject. As a result of 
the articles then published, we have received particulars 
of experiments made in 1883 with freight trains in regu- 
iar service on the Southern Pacific Ry. In furnishing us 
with the tabulated results of the observations, Wm. Hood, 
Chief Engineer of that company, states that they have 
never been published before. 

The experiments were made by observing the speed of 
ihe train on the successive curves and tangents on a cer- 
tain stretch of read, the alignment and profile of which 
were known. The tabulations for the several observations 
show the results for 13 trains on ten stretches of line, 
and in the accompanying table we have condensed the re- 
cords for seven of these trains on five stretches of line. 
On some of these stretches (A, B and ( of table) the 
compensation was on a sliding scale ranging from 0.02 to 
0.04% per degree of curvature, while on others 
(including D and E of the table) it ranged from 
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Observations were made of the operation 
chine under practical quarrying conditions «) 
parison with three 7-in. single channelers. \ 
of the results is shown in the accompanying 
duplex machine was at a disadvantage in ‘that 
own crew of three men was available for mo 
while the three single machines (on one track ) 
men (three crews) for this purpose. In spite 
and handicaps, the average cut per dav of | 
machine was nearly 214 times that made by « 
machine. Its actual cutting speed, indicated }y 
age cut per hour of running time, was more t! 
times that of one single machine. The track < 
the duplex channeler in this stone was 34 ft. per) 


COMPARATIVE PERFORMANCE OF DUPLEX AND SING] | 
ROCK CHANNELERS 


1 Duplex 1 Single 2s 8 
Ave. cut per day 670.0 sq.ft 283.0 sq ft S480 se ft 
Ave. cut per hour : 72.2 sq.ft 30.5 sqft 9] af 
Ave. cut per hour, running time 140.0 sq.ft 46.0 sq.ft 138 <a 
Ave. day's time 9.27 hr. 9.27 hr "927 he 
Ave. running time per day... ‘ 4.78 hr 6.15 br 6.15 br 
Ave. exceptional delays per day .. 1.04 hr. none none 

bos 
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0.02 to 0.05% per degree, as shown in the table below: 


Comp. =0.02 to 0.04% per deg. Comp. =0.02 to 0.05 per 


deg 

1° and over 0.020 1° and over 0 020 

4° and over 0.025 3° and over 0 025 

6° and over 0.030 43° and over 0 030 

84° and over 0.035 6° and over 0 035 

10° and over .. 0.040 8° and over 0 040 
9° and over 0 045 

10° and over 0 050 


The experiments were made on long continuous maxi- 
mum grades having the rate of grade reduced on curves 
to the extent indicated above and shown in the table. 
The trains were those in regular freight service, and were 
not made up specially for the purpose. The nearly uni- 
form steam pressure and fixed opening of throttle and 
cent-off gave nearly uniform tractive power for considera- 
ble periods. The speed is given in miles per hour and 
also in the number of revolutions per 15 sec., the latter 
observations showing at once any variation in the speed 
and also serving to show when slipping occurred. These 
two columns of speed indicate (for such locomotives and 
train lengths as were used) a practically correct reduc- 
tion of grades on the curves, for all the lines under obser- 
vation, showing a marked uniformity of speed on curves 
and tangents. In certain isolated cases (marked by a 
star in the table) there is shown an acceleration on the 
curves, indicating that the compensation is a little in ex- 
cess of requirements. In a few other isolated cases the 
observations show a successive reduction of speed on the 
curves, indicating that the compensation is slightly de- 
ficient. Enginemen operating trains over the same 
stretch of line and the same maximum grade differ in 
opinion as to where the hardest pull occurs, although each 
one has in mind some point or points where the train 
seems to him to pull the hardest. 

The length and other features of the trains used in the 
observations are given below. When the curve or tangent 
was shorter than the length of the train, the speed was 
noted when the middle of the train was at the middle of 
the.short curve or tangent. When the length was equa! to 
or greater than that of the train, the speed was noted 
near the up-grade end of the curve or tangent, in order 
that the ful! effect of the alignment might appear in the 
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Compensation 0.02 to 0.04% per degree 


er Grade Speed : ; 
7 ae red. per Train No. 1 Train No. 2 
. tangent Grade sta. per Revs. in Revs in 
ioe ft per cent degree M.p.h. 15 sec. M.p.h. 15 sec 
4 Trains over Soledad Pass (Southbound) 
Maximum tangent grade, 2.2% 
782 2.20 none 13.5 21 9.0 14 
; “440 2.02 0.03 10.9 17 9.0 14 
; 1117 2.183 0.02 9.6 15 9.0 14 
’ 181 «= -2. 183 9.0 14 
WR 717 2.14 0.02 9.0 14 9.0 14 
= R 1436 1.99 0.03 9.0 14 8.4 13 
: R 990 2.20 none 7.7 12 8.4 13 
2 oof 400 2 161 0.02 7.7 12 8.4 13 
"4 217 2.161 7.7 12 8.4 13 
yn 458 1.99 0.03 8.4 13 8.4 13 
I 150 2.148 8.4 13 ; 
I 1165 2.148 0.02 8.4 13 8.4T 13 
. 2260 2.20 8.4 13 90t 14 
Oo I 710 2.02 0.03 7.7 12 s4t 13 
"1 1085 2 20 7.7 12 9oF 14 
4 BOR 680 2.11 0.02 7.7 12 8.4T 13 
I 179 2.161 7.7 12 84 13 
2 0 1 752 2.161 0.02 8.4* 13 8.4 13 
B. Trains over Soledad Pass (Northbound) 
Maximum tangent grade, 2.2% 
Train No. 3 Train No. 4 
87 2.14 0 020 14.1 22 109 17 
sr a r 1099 2.20 11.6 18 10.9 17 
1 2R 1448 2.176 0.020 {10.9 17 109 17 
1 2R 1448 2.176 0.020 10.3 16 
Tan 200 2.176 96 15 : 
s OOL 683 1.96 0.030 9.6 15 9.6 15 
lan 1393 2.20 9.6 15 9 6 15 
3 OOR 1017 2.14 0.020 9.0 14 9.6 15 
Tan 2294 2.20 9.0 14 9.6 15 
4 OOL 400 2.144 0. 020 9.0 14 96 15 
Tan 171 2.144 
6 OOR 450 2.02 0. 030 8.4. 13 Slipped 
» 3OR 535 2.15 0.020 8.4 13 8.4 13 
“Tan 382 2.197 8.4 13 
1 OOL 799 2.197 0.020 9.0 14* 8.4 13 
Tan 237 2.197 8.4 13 
4 OOR 687 2.134 0.020 8.4 13 Slipped 
Tan 150 2.134 8.4 13 Ss 13 
s OOL 309 1.96 0.030 8.4 13 8.4 13 
0 2L 994 2.20 none 8.4 13 8.4 13 
s OOL 453 1.99 0. 030 8.4 13 8.4 13 
Tan 161 1.99 
s&s OOR 655 1.99 0.030 8.4 13 8.4 13 
Tan 363 2.176 8.4 13 8.4 13 
1 40L 1710 2.176 0.020 8.4 13 84 13 
1 40L 1710 2.176 0.020 9.0 14* 
Tan 272 2.176 


C. Train over San Pedro Pass (Westbound) 


Maximum tangent grade, 1.4% 
Train No. 5 


1 OOL 1018 1.305 15.4 24 
Tan 1939 1.400 13.5 21 
2 OOL 1000 1.360 0.020 12.9 20 
Tan 672 1.400 12.2 19 
5 OOR 588 1.287 0.025 11.6 18 
Tan 186 1.287 10.9 17 
5 OOL 1235 1.287 0.025 10.9 17 
Tan 299 1.400 10.9 17 
10 OOR 490 1.050 0.040 10.9 17 
Tan 150 1.050 10.9 17 
0 OOL 560 1.050 0.040 10.9 17 
Tan 476 1.40 10.3 16 
6 OOL 253 1.22 0.030 10.9 17 
Tan 205 1.40 10.9 17 
9 OOR 876 1.085 0.035 10.9 17 
2 30R 665 1.35 0.020 10.9 17 
Tan 356 1.40 10.9 17 
10 OOL 586 1.051 0.040 10.9 17 
Tan 159 1.051 10.9 17 
10 OOR 506 1.051 0.040 10.9 17 


recorded speed of the train. Higher rates of speed near 
the bottom of the grades are due to the practice of “mak- 
ing a run” for the grade. In cases where short tangents 
have the same rate of grade as the adjacent curve or 
curves the reduction of grade due to the curvature is dis- 
iributed over the curve (or curves) and short tangent. 
The trains were made up mainly of box cars of 30,000 
and 40,000 Ib. capacity. The average load of general 
merchandise per loaded freight car in these tests was 20,- 
635 lb. The average light weight of box cars of 30,000 
and 40,000 Ib. capacity was 19,750 and 21,670 Ib., re- 
spectively, and a caboose was rated as equivalent to an 
average loaded box car. The several trains follow: 
Train No. 1. Two engines, with cylinders 18x24 in., 
and having a weight of 32 tons, on six driving wheels 
| ft. 7 in. in diameter. One caboose, three emigrant 
sleeping cars and 19 box cars (two empty). Approxi- 
mate weight of train (exclusive of engine), 390 tons; 


\BLE SHOWING RELATION OF GRADE COMPENSATION FOR CURVES TO SPEED OF TRAINS: SOUTHERN PACIFIC RY 
TABLE § 2 
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Compensation 0.02 to 0.05% per degree 


Length of Grade red Speed of train 
curve or Grade per sta. per Revs. in 
Alignment tangent, ft per cent degree M ph 15 see 


D. Train over Maricopa Pass (Eastbound) 
Maximum tangent grade, | 


Train No. 6 





7 @WL 0.737 0.035 13.6 19 
‘an 1.00 12.9 Is 
6 OOR 0 79 0.035 11.4 16 
Tan 1.00 11.4 16 
5 45L 0 827 4 030 11.4 16 
Tan 1.00 11.4 16 
7 451 0.729 0.035 11.4 16 
Tan 1.00 
2 OL 0.96 0.020 ll 4 16 
Tan 1.00 
2 OOR 0.96 0.020 11.4 16 
Tan 1.00 11.8 164 
1 @DL 0.97 0.020 12.1° 17 
Tan 1.00 
3 OOR 0.925 0.025 12.1 17 
Tan 1.00 12.1 17 
3 OOR 0.925 0.025 12.5* 174 
Tan 1 00 12.5 174 
1 30L 0.97 0.020 125 174 
I lrain over Sierra Blanca (Eastbound) 
Maximum tangent grace, 1‘ 
Train No. 7 
6 OOL 746 0.79 0.035 
Tan 924 1 00 10 9 17 
2 30R 780 0.937 0.020 9 6 1S 
Tan 711 1 00 9 6 5 
5 OOR 1193 O85 0.030 9 6 15 
Tan 2169 1.00 9 6 15 
4 O5L 2226 0.877 0.0380 9 6 1S 
Tan 1456 1.00 9 6 15 
3 3L 363 0.912 0 025 9 6 15 
Tan 562 1.00 9 6 15 
4 30R 1390 0 S865 0.030 9 6 15 
Tan 485 1 00 96 15 
2 OOL 653 0.96 0.020 9 6 iS 
Tan 1314 1 00 9.6 15 
3. OOR S61 0 925 0.025 9 6 1S 
Tan 475 1.00 96 15 
9 30L 954 0.572 0 045 Slipped 
Tan 843 1.00 9.0 14 
§ 3 R 767 O.835 0 030 9.6 15 
Tan S31 1.00 9.0 14 
7 3© R S41 0. 737 0.035 9 6 5 
Tan 540 1.00 9.0 14 
9 30R 1139 0 572 0 045 9 6 15 
Tan 336 1 00 9.6 15 
7 30OL 383 0.737 0 085 9 6 15 
Tan 453 1.00 9.0 i4 
4 OOL 431 O88 0 030 9.0 14 
Tan S807 1 00 8 7 134 
10 OOL 0.477 0 050 
Note At points marked * the speed on the curve is slightly higher than on 
the preceding tangent, indicating that the compensation was slightly in excess 
of the requirement. This reduces the resistance and enables the train to accele- 


rate on the curve 


approximate length, 750 ft. One engine had full throt- 
tie opening and 122 to 125 lb. steam pressure; the other 
nad 80% throttle and 120 lb. pressure. 

Train No. 2. 
grant sleeping car and 19 box cars. Approximate weight 
of train, 240 tons; approximate length, 750 ft. Throttle 
end boiler pressure as above. 

Train No. 3. Two similar engines, one caboose, nine 
emigrant sleeping cars, 19 box cars. Approximate length, 
TAU ft. 

Train No. 4. Two similar engines, one caboose, one 
sleeping car and 19 box cars. The train length and con- 
ditions of boiler pressure and throttle opening were ap- 
proximately the same on all these four trains. 

Train No. 5. Two similar engines, one caboose and 
25 freight: cars. Approximate length, 906 ft. One en- 
gine with full throttle and 112 lb. to 117 Ib. pressure ; 
the other with 50% throttle and 125-lb. pressure. 

Train No. 6. One engine with cylinders 17x24 in. and 
having a weight of 2114 tons on four driving wheels 5 ft. 
in diameter. One caboose and 19 box cars. Approximate 
length, 663 ft. Throttle opening, 80%. Boiler pressure, 
125 lb., increasing to 128 lb. during the latter part of run. 

Train No. 7. One engine of the larger size noted above, 
14 hox cars, two flat cars, two water-tank cars, one emi- 
grant car and caboose.. Approximate length, 670 ft. 
Throttle half open. Boiler pressure, 120 Ib. 


Two similar engines, caboose, one emi- 




















































































































The Study of Modern Languages in 
Technical Schools 
By Winstow H. HerscHe.* 


For the first hundred years after the founding of Har- 
vard College, over a third of its graduates entered the 
ministry. It was held at that time that the chief aim 
of education was ¢e give a broad, general culture. With 
the realization that college prepares, or should prepare, 
for any vocation, and the consequent increase in the num- 
ber seeking a college education, there has come a tend- 
ency to make education of more direct utility, to hold as 
an ideal the accumulation of information rather than the 
acquiring of a gentlemanly polish. 

But the mere storing up of facts in the memory is 9f 
value chiefly to the student who is obliged to seek, on 
graduation, the highest salary possible, regardless of op- 
portunities for advancement. An engineering student 
may obtain a position as draftsman or transitman, or he 
may acquire enough manual dexterity im shopwork to 
take a position as machinist; but it is not till he has been 
out of college some time, and has worked lis way up to 
a positien in which he must make new applications of old 
principles, that his training begins to tell, and he shows 
himself superior to the man who has worked his way up 
from blueprint boy or rodman, without having gained, in 
one way or another, a broad education. 

Any school must, to some extent, compromisé in its 
curriculum between those studies which will be of great- 
est immediate use to the student on graduation, and those 
which will best prepare him to take advantage of oppor- 
tunities for advancement. Herein lies the essential dif- 
ference between a trade school and a technical school. 
The former prepares for the immediate future; the lat- 
ter pays more attention to the high positions to which it 
is assumed the graduates will ultimately attain. 

There are several reasons why the accumulation of 
facts is not the most important thing. In the first place, 
the college period, even if extended. to five or six years, 
is not long enough to accumulate, to say nothing of 
assimilate, all the facts that one will need in a lifetime. 
In the second place, engineering is a growing science, 
electrical engineering, in fact, grows so fast that it almost 
takes one’s breath away. An engineer is not very long 
out of college before he realizes that he must be learn- 
ing continuously to keep abreast of the times, even if 
blest with so good a memory as to make it unnecessary to 
relearn a subject once understood. And such memories 
are rare. Thirdly, an engineer may, in the course of his 
active life, change his vocation, in whole or in part, frorn 
one branch of engineering to another. 

It is clear, therefore, that facts learned in college are 
of little importance in comparison with the ability to ac- 
quire new information, and it is from this standpoint 
that we must judge an engineering curriculum. 

There are three general reasons for the study of mod- 
ern languages which we may call cultural, commercial 
and professional. There can be little question concern- 
ing the cultural value of the study of languages. The ob- 
jection is apt fo be that the engineer does not need, or 
cannot afford the time for mere cultural studies. Yet 
culture is not without its value to an engineer. To at- 
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tract clients in the first place, and afterwa: 
them to place their bank accounts at the dis) 
engineer, may require all the tact and all thy, 
personality that culture can bring or that is o! 
diplomat, lawyer or doctor. There are few 
that of Winstanley, who financed his own ente: 
the benefit of mankind. More often is the engi; 
position of William Hood, who persuaded E. || 
man to spend the millions required for the cx) 

of the Lucin cutoff. 

It is evident that when an American engi: 
abroad for professional work, it is a great adva; 
him to be able to speak the language of the count 
this reason there has been a tendency to substitut 
curriculum Spanish in place of French or Ger 
tendency which is to be regretted not only because Sy 
ish is inferior as a means of mental discipline, bi 
because the Spanish engineering literature is compa 
tively insignificant. 

When an American firm desires to copy European im 
provements in some type of machine, the desired infor- 
mation may be obtained in several ways. Sometimes com 
plete working drawings are imported and are used in the 
American shops either with or without redrawing and 
changing the metric to English measures. Again, a 
representative may be sent to Eurove or an expert im 
ported from there. Except in the case of importing drav 
ings, the ability to speak a foreign language is of great 
value to the American engineer. Some one with a know! 
edge of the language is selected to go abioad, or to re- 
ceive instruction from the imported expert, and the engi- 
neer thus selected is in position to get information at 
first hand, and to become of increased value to his em- 
ployers. 

It may be objected that we have no need to go abroad 
for information ; that American workmen lead the world, 
or, as one writer phrases it, “The best thoughts of the 
greatest men are available in English.” I believe there 
is a mistaken patriotism in this kind of talk. Dr. J. A. 
L. Waddell, in an address delivered before the students 
o* the Rose Polytechnic Institute in 1902, said: 


ra 


\s a rule, the graduate engineer has no time to devote 
.o the study of foreign languages; and it is questionable 
vhether it be advisable to devote to them much time in the 
technical schools. The plea for their retention is that there 
are many wood technical books in these languages that the 
stuaent ought to be able to read. My reply to this is that 
there are ynore good technical books in the English languakc 
than a man can ever find time to study, and that all valuable 
technical works in foreign languages are soon translated in- 
to English. In my opinion a knowledge of French is only a 
gentlemanly accomplishment, and one that a man is very 
liable to lose for want of use, and a knowledge of German 
is of no advantage whatsoever to an American enginee! 


This is surprising language indeed, coming as it does 
from one who, like Dr. Waddell, liberally adorns his writ- 
ings with phrases from French, Spanish and Latin! 

It seems to me that our attitude toward foreign lan- 
guages is largely an inheritance from our English 1n- 
cestors. An Englishman takes the position that what 's 
good enough for him, is best for the rest of the world 
When he goes te some half-civilized country he retains 
his language and his customs. He puts on his dress suit 
for dinner if there is not another dress suit within ¢ 
hundred miles. A Frenchman under similar circum- 
stances would be more likely to adopt the native customs 
and dress, and in a few years to become with difficulty 
distinguishable from a native. It is this attitude of mind 
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made the English the best colonizers in the 


t as 


:- but it has not helped them in their export trade, 
us the Germans have been enabled, in recent years, 
. great inroads on England’s former commercial 


unt 
( macy. : 
‘solation, here in the United States, has helped 


maintain the English attitude. One can hardly 
, day’s journey in Europe without getting into a 
country where another language is spoken, so that in the 
ary course of events, either by traveling or meet- 
travelers, everyone hears foreign languages and 
ex the advantage of understanding them. 
I: is a matter of common knowledge that for a num- 
ior of vears all the best automobiles were made in France. 
i; may not be so well known, but it is equally true, that, 
‘inves at least, Europe has been ahead of the United 
States in the design of steam turbines, gas engines, hy- 
Jraulie turbines, centrifugal pumps and gas turbines. 
\part from correspondence and the methods already 
mentioned, American manufacturers had to obtain their 
‘nformation concerning these machines from printed 


(duu 


‘ 


hooks and periodicals, 

it is true that there are more books in English than 
anyone can read, but it is quality, not quantity, that 
counts. If one eannot find in English the information 
he wants, he must either read it in a foreign language, 
or wait for a translation, and this brings us to a con- 
sideration of the importance of obtaining information 
promptly. 

Suppose an automobile manufacturer in the United 
States finds his business seriously falling cff on ae- 
count of the increasing use of aéroplanes, and he pro- 
poses to start building the latter. He hears that a de- 
scription of a Gnome motor, which he needs, has been 
published in a foreign language, perhaps in the patent 
specifications. How long can he afford to wait for a 
translation? While he is waiting, some rival who under- 
stands the foreign language may be going ahead and put- 
ting his goods on the market, and long before the trans- 
lation appears, may become so firmly established as a 
builder of aéroplanes that our non-linguistic friend has 
no chance to enter the business. 

If it is objected that a manufacturer could hire some 
foreigner to make a translation, it may be answered that 
it takes more than a mere linguist to make translations 
of engineering subjects. Even the best translations ob- 
tainable, made by engineers well versed in the language, 
are not as reliable as the originals. Anyone who has 
seen an article first in manuscript and again in proof 
realizes the possibilities of error in the printed page, and 
the probability of error is greatly increased in the case 
of translations. 

(ne of the greatest difficulties is in changing formulas 
from metric to English units. So great in fact, is this 
difficulty, and so frequently have I found mistakes in the 
best translations, that I prefer, when possible, to take the 
original formula and make the necessary calculations 
using the metric measures. It should be noted that the 
fact that foreign articles are translated does not make 
it unnecessary for engineers to know foreign languages: 
on the contrary, it creates a special demand for engineers 
to do the work of translation. 

The engineer who uses a translation has as his com- 
petitor every engineer who can read English. One who is 
his own translator, or rather, who reads and understands 
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the foreign language without translation, narrows down 
to those who can do likewise, tho number of competitors 
who can compete with him on equal terms, and_ his 
chances are much improved of being among the first to 
acquire any new and desirable bit of information. 

To illustrate the rapidity, or lack of it, with which 
translations are made, some concrete examples will be 
given of books which are probably the best in their re- 
spective fields. In machine design, “Der Konstrukteur,” 
by Reuleaux, appeared in the fourth German edition in 
1889 and was translated into English in 1893. A book 
on internal-combustion engines which also waited four 
years for a translator was the second (1905) edition of 
Giildner’s “Entwerfen und Berechnen der Verbren- 
nungsmotoren.” “Die Dampfturbine,”’ by Stodola, ap 
peared in the second German edition in 1904 and was 
translated in 1905, 

At first sight it might appear as if the English-speak 
ing steam-turbine designers were especially fortunate in 
the promptness of translation, but “Die Dampfturbine” 
has now reached a fourth (1910) German edition, greatly 
enlarged and improved, of which there is no translation. 
On hydraulie turbines, “Pfarr’s Die Turbinen fiir Was 
serkraftbau” has never been translated, although the first 
German edition was published in 1907, and the second in 
1912. The list might be extended indefinitely, but th 
above should suffice to show that a manufacturer who did 
not have to wait for a translation would have a good star! 
over his competitors. 

To show that the Germans do not have a complete 
monopoly of pioneer work, mention might be made of 
Maurice @Ocagne’s “Traité de Nomographie, 1899, 
which has never been translated, though extracts fron 
it begin to appear in American books on graphical meth- 
ods of calculation. Gustav Herrmann’s work on the 
graphical statics of mechanism, originally written in 
German and translated first into French and later into 
English, will serve to point out that one may sometimes 
have access to a book through a translation, when the 
translation itself is in a foreign language. Works in Ital- 
ian, Swedish, Russian or any other language not ordi- 
narily studied by American engineers, may usually be 
read in French or German before a translation into Eng 
lish has been made. 

There is a question as to whether French or German 
is the more desirable. In the Bulletin of the Society for 
the Promotion of Engineering Education, 1908, p. 136, 
Prof. A. S. Wright tells of putting the following ques 
tion to a number of engineers: “Which foreign language 
is of most value to the engineer, and why?” Out of 88 
answers, 61 favored German. Prof. Wright comes to the 
conclusion “that the Germans are so far in advance in 
research work and so prominent in the practical applica- 
tion of their results that their language should be given 
the first place.” 

For special subjects or at certain times, French or 
some other language may become of prime importance. 
At one time Francis was doing research work in water 
measurement in the United States, and at another time 
it was Bazin in France. At one time Arinengaud and 
Lemale were working on the gas turbine in France. and 
the latest work seems to have been done by Holzwarth in 
Germany. Perfecting an invention is a slow process, and 
it may take the work of many men of various nations 
before the machine arrives at such a state of perfection 
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that further substantial improvement seems improbable. 

It may be a matter of mere chance, and not of prior 
invention, that determines in what language the latest in- 
formation on a subject may be obtained. Sulzer of 
Switzerland or Rateau of France might have written com 
prehensive books on centrifugal pumps, but they being 
too busy with commercial affairs, what seems to be the 
best book on the subject was written by a German, Fr. 
Neumann. 

The German periodicals, as a general rule, are of more 
value to the designer than anything that can be obtained 
in English, and this is of special importance because in- 
formation usually appears in periodicals before it 1s 
available in books. We have, to be sure, plenty of trade 
papers, as for example, the Valve World, Reactions and 
the Universal Bulletin, and plenty of publications that 
deal with popular subjects like automobiles and aéronau- 
tics, but with few exceptions such periodicals are of little 
use to the designer. It would be difficult to name two 
English or American journals of as much value to a 
specialist in a limited field as are, for example, Die 
Turbine and the Zeitschrift fiir das gesainte Turbinen- 
wesen, 

The most usual process by which a new idea becomes 
generally available is somewhat as follows. Some engi- 
neer has an idea, and as it seems important to him, he 
writes a paper about it and presents it before some local 
society which, perhaps, publishes the article. If the 
paper is reprinted by some periodical of wider circula- 
tion, it then becomes accessible to the writers of books, 
who may then, by references or extracts, render the ma- 
terial available to anyone who can read the language. All 
this takes time, and if the article is published abroad, ad- 
ditional time is consumed between the publication and 
the translation of ihe book. The engineer who can read 
the foreign periodical as soon as the mails can carry it 
to him, has a long start over the one who must wait 
until the material is available in English. 

When one starts in to advocate a change in the engi- 
neering curriculum, he is always reminded that the curri- 
culum is overcrowded and that we need to drop subjects 
rather than to seek after new ones. Unfortunately, 
every school has a different curriculum, so that no gen- 
eral solution can be suggested to relieve overcrowding and 
permit the introduction or retention of German. But 
in the last analysis, the amount of time available in col- 
lege depends on two things, the number of years which 
a man can afford to spend on his education, and the train- 
ing which he receives in the preparatory school. There 
is a limit to the amount that can be learned in four years, 
and while every school is ambitious to graduate students 
who can compete on equal terms with the graduates of 
the best institutions, it is not always realized that, other 
things being equal, the ability of the student at gradua- 
tion is proportional to his ability at entrance. If the 
majority of instructors agree that every engineer should 
have a working knowledge of German, the logical thing 
would seem to be to require German for admission, if, as 
seems to be the case, there is not time enough in the col- 
lege course for the necessary strictly technical studies 
and a thorough study of languages in addition. 

If it is impracticable to require German for admission 
(and this, like other changes in the curriculum, is largely 
a local issue), other means might be adopted to provide 
the student with the desired knowledge of German. I 








hesitate to say that German is of more use { 
than calculus; but let us examine the proposit 
mind seems to be so constituted that one 
something unless the attempt is made to ry 
once In so often. This is not saying that th 

not retain the subject, which is something dif 
subject once learned may be relearned with oy 
een if it has been, as we say, completely forgot 
the value of a certain kind of knowledge may 
judged like that of a mechanical calculator. | 
vice is so complicated, or is used so infrequent 
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directions have to be consulted every time it is 
chances are that one could make quicker progr 
out it. 

It is claimed that the study of foreign Jangua: 
waste of time in technical schools because the ) 
of students forget them after graduation. Ty 
might be said of calculus, and the question arises 
forgetting is due to bad methods of teaching or to 
quency of use of the subject. The latter is the ca. 
calculus. It can be used most often in detern 
maxima and minima; but such problems may be 
nearly as quickly by the tentative method, combined wit! 
a little intelligent guessing, which is indeed a quicker 
method than by caleulus, if the engineer has to vet 
his old college textbook and try to brush up his som: 
what hazy recollections of the subject. Problems in in 
tegration are either too complicated to be solved by 
analytical methods except by the most expert mathe 
maticians, or else they are so simple as to have been solved 
long ago, with the results available in tables for any eng 
neer. Engineers as a rule are not expert mathematicians 
as was noted by Trautwine, whose remarks on the sul 
ject are well worth occasional reading. 

It must be admitted that calculus is used to such an 
extent in engineering books that it is a great handicap to 
the understanding of many authors if one lias never 
studied the subject. Without a thorough knowledge of 
calculus, the student may be seized with dread every time 
he encounters a dv or an integration sign, or at least li 
must pay less attention to the ideas of the author than to 
the medium through which they are conveyed. 

The graduate engineer is in much greater danger of 
forgetting calculus than languages on account of the 
more frequent opportunity to use the latter. Further 
more, means may be more readily provided for increas 
ing the use of foreign languages than for extending the 
use of calculus. The use of textbooks in French and 
German is a good method of impressing students with the 
utility of foreign languages. In fact, in some advance 
subjects, especially chemistry, the difficulty of obtaining 
suitable textbooks in English is so great that many in- 
structors use German texts merely for the sake of learn 
ing the subject, without any regard whatsoever to the 
value of German as a byproduct. 

A book which could be used with profit by all eng 
neers, because it has no equal in the English language. 
is the German engineers’ pocketbook, “Hiitte.” It is * 
common saying that it is worth while to learn Italian for 
the sake of reading Dante in the original. One could 
say equally well that it is worth while to learn German 
for the sake of using “Hiitte” in the original, especial!) 
since it must be used in the original or not at all. The 
habit of referring to that book, once acquired in college. 
would be retained through life. 
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- pot uncommon for engineering mathematics to 
ht by instructors in the department of technology, 
“than by those in the faculty of arts and sciences, 
» it is realized that there is a difference in empha- 
not in substance, between the subject when taught 
vure science, and when taught with regard to its 
application to engineering. A_ similar distinc- 
olds good in the case of languages, between the 
methods of instruction with a view te their 
-y value, and the manner in which they should be 
‘with a view to their future use as an instrument 
acquiring scientific knowledge. | 
at least one institution, the University of Michi- 
the modern language work of engineering students 
‘irely separate from the literary department. It is 
possible, however, that the rudiments of the lan- 
res, Say year of French and two of German, 
i be taken care of about as well by the faculty of arts 
sciences, letting the student then take an additional! 
ear in reading scientific literature with an instructor 
under charge of the department of technology. After 
such a preparation as this, and the judicious use of for- 


( 


one 


eign textbooks in advanced classes, the student should 
have so lost the dread of foreign books that he would 
naturally continue their use after graduation. An inci- 
dental advantage of foreign books is their low cost, since 
they may be imported free of duty. An engineer has been 
defined as a man who does for one dollar what anyone 
could do for two, and according to this, a man who, by 
his knowledge of foreign languages was able to get bet- 
ter information at less cost, would be the better engineer. 

One objection to modern languages as now taught is 
that the students get a smattering of French and Ger 
man, but do not learn enough of either language to be 
of practical use. It might be well worth while to con- 
sider whether it woule not be of much greater value to 
1 graduate to know German well, than to have a slight 
acquaintance with two or three foreign languages. If 
so, time for German could, as a last resort, be obtained 
by dropping French, both as an entrance requirement 
and as a prescribed study in college. 

To sum up the conclusions we have reached, the chief 
value of modern languages to an engineer is as a means 
of properly obtaining the latest information on the sub- 
ject he has at hand, and for this purpose, on account of 
the technical position of the Germans, their language is 
to be preferred. If, on account of a crowded curriculum, 
it seems impossible to teach German long enough in col- 
lege to give the student a working knowledge of the sub- 
ject, it should be placed among the entrance requirements, 
or room should be made for it in the college curriculum 
by omitting something else, even, if absolutely necessary, 
by discontinuing the study of French. 

# 

A Year’s Output of European Shipyards—W hat appears to 
he a record in marine engineering has been created by Messrs 
John Brown & &Co., who during 1912 have constructed ma- 
ee a ee big rein pcos So far as is known. 
these. Engines of ae skate tuk tone oe ee 
Krupp for nine vessels, and the North-Eastern Marine Engi- 
neering Co. constructed, in their Wallsend and Sunderland 
ore ae ae 7 over ae i.hp. for 60 mereantile steam- 
of the ulias Ce. peep aalih pPienep tbo ia. calaeaeen 
engines of 166,230 1.hp. for ten vessels, and this year the high- 
est Continental figure is likely to be that of the Schichau 


yards at Elbing and Danzig, where machinery of over 143.000 
ikp. has been built. —“London Times,” Dec. 18. 
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A Spring-clamp Rail-brace 


A new form of combined rail-brace and tie-plate now 
being introduced has the special feature of exerting a 
spring or clamping grip on the rail base. Thisgives a more 
effective hold than the 
simply fitted to a recess in a rigid rail-brace. 


when the edge ol rail base is 
It has an 
other special feature in the use of screw-spikes as fasten 
Ings, the spikes serving to grip the brace to the rail as 


well as to hold the brace in position. The clamp shown 





. 


SPRING-CLAMP RAIL-BRACE GrippIne THE Ratt Bast 
BY MEANS OF SCREW-SPIKES 
(Robert D. Townsend, Inventor, Chicago) 


in the cut is made from +eo-in, steel plate, one end being 
first stamped to shape to form the rail-brace and being 
then bent ofer upon the flat portion which forms the tie 
plate; the width is 7 in. 
ing against the top of the brace, which transmits the 
The plate is 
punched with holes for four screw-spikes, and it will be 


The rail head has a good bear 
pressure to the base plate and the tie. 


seen that the outer spikes are close to the rail base and 
pass through both the upper and lower portions of the 
plate, so that as the spikes are screwed home, the upper 
portion (with the brace) is brought down firmly upon 
the foot of the rail. 
frequent and traffic is heavy (so that little time is avail- 


For locations where rail renewals are 


able for renewals), ordinary spikes may be used on the 
inside, as they are more quickly removed to allow of 
slipping the old rail out as soon as the two outside clamp- 
ing screw-spikes have been slackened. The 
shown in the cut is for use on curves, but another form is 


design as 


used as a combined rail-brace and slide-plate at switches, 
the flat portion being long enough to carry both the stock 
rail and switch rail. 

About 200° of for 
nearly six months on four sharp curves of the Chicag 


these rail-beaces have been in use 
Junction -Ry., a terminal line whose tracks carry very 
We are 
informed that previous to their use it was necessary for 
the section gangs to attend to these curves twice a week, 
but that no work on the outside rails (held by the new 
braces) has been necessary since the braces were placed, 
as the rails hold their position on the ties in spite of the 
severe conditions of service. The braces are not yet ap- 
plied to the inside rails. The rails weigh 80 Ib. per yd., 
and there are five braces to each rail, held by screw-spikes 
%x6 in. This device is patented, and is the invention of 
Robert D. Townsend, of 5821 Michigan Ave., Chicago. 
% 

A Competition for a Machine for Cutting Forest Under- 

growth has been announced by the Societe des Agriculteurs 


de France, in connection with its annual agricultural cem- 
petition in 1913 and 1914. 


heavy traffic and heavy yard and road engines. 
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Some Experiences with Concrete 
Piles in Chicago 
By J. NokMAN JENSEN* 


It seems on the face of it that a concrete pile ought to 
Le an ideal form of foundation. Concrete itself is per- 
manent, increases in strength with age, is employed to 
the best advantage in compression, and is unaffected by 
In case of the lowering 
of the water line of a city due to the construction of sub- 
ways, sewers, and other forms of deep excavation, involv- 
ing, as it does, grave danger to a wooden pile, the integ- 
rity of a concrete pile should be unquestioned, 


the lack or presence of moisture. 


In the city of Chicago the advantages above enumerated 
and the increasing cost of wood piling led to the adoption 
of the concrete pile in the foundations of various build- 
ings. While in some cases the piles were entirely satis- 
factory, in other cases the results attained were such as 
to cast suspicion on some forms of the concrete pile, 
especially when driven under adverse soil conditions. 

Some of the experiences with three different forms of 
concrete pile are given below. The observations for each 
type are designated by the headings Pile Nos. 1, 2 and 3. 


PiLE No. 1 


About four years ago piles were driven for the foun- 
dation of a building located on 22d and La Salle Sts. 
These piles were 21 ft. long, 20 in. in diameter at the 
top, and 6 in, at the point. In constructing these piles a 
steel shell was driven to the required depth by means of 
This core was then withdrawn 
and the steel shell filled with conerete. The shell was 


a collapsible steel core. 


_Surface of Ground 
es Qld fill of.cinders efc. 


~~? > 
4 


© | Soft Yellow Clay 


wy c 
| “ 4, Coarse Sand 
| Stiff Blue Clay 


Very Soft Muck 





20 IN. PILE BORINGS may 


Fie. 1. Borrne 1x Location Wuere Pressure Was 


SUFFICIENT TO CrusH PILE CASINGS 


built in three sections provided with suitable joints to 
keep out water and dirt. ' 

The steel shell or casing was at first built of No. 20 
gage steel. As the work progressed it was found that 
this thickness of metal was not sufficient to prevent the 
collapsing of the casing, and it was found necessary to 
increase the thickness of the casing until at the end of 
the work No. 16 gage was used. 

A record of the borings on the site, and the location of 
the concrete pile in the soil is given in the accompanying 
sketch (Fig. 1). Each pile was examined before filling 
with concrete by dropping a hghted paper into the casing 
or by reflecting sunlight into it by means of a mirror. In 


*Architectural Engineer, 1518 N. Leavitt St., Chicago, Ill. 
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a great many cases the section of the casing 
muck collapsed while the inspector was wate 
water was forced in between the lock joints of ; 
In such cases another casing would be driven, a: 
if necessary, until a shell was obtained which \ 


stand the earth pressure. Even when the \, 
casing was used, the concrete which had comp| 
the shell to the top would rise as much as 1, 1: 
top of the shell, indicating that there was still a | 
to collapse the shell. When it is considered tha: 
der is especially adapted to withstand pressur 
kind, it is seen that the lateral pressure on the ), 
have been very great. 

As stated in the above paragraph any shell that 
signs of collapsing was reinforced with another 
driven within the first. In this way a shell a: 
were obtained satisfactory to both the architect 
building department. 


a t 


Pitt No. 2 


Recently a new form of concrete pile was driven for | 

foundation of a church located at 29th and Quinn s1- 
A heavy steel casing and core were driven to rock. ‘This 
core fits inside of the casing, and is provided with a st 
point at the lower end and an enlarged head at the u; 
The point projects about 4 ft. below the bottom of the 
casing. The enlarged head fits over the top of the casing 
and transmits the blow from the hammer to the casing 
After the rock was reached the core was removed 
and concrete dumped into the hole formed by the steel 
point. The core was then lowered, and used to ram the 
concrete. More concrete was dumped in and the ramming 
process continued until an enlarged base of the pile was 
formed. The casing was then filled with concrete to th 
top. When the casing was filled it was withdrawn from 
the ground. 

As required by City Ordimance, test loads were placed 
on several piles. A platform 12x12 ft. was loaded with 
sand to twice the working load, and readings of the settle 
ment taken with an engineer’s level. [In some cases there 
was as much as 614 in. settlement when the load of 10 
tons had been on for 24 hr. 

It was decided to investigate the cause of the failure. 
A pit ‘was dug around the piles which had been tested, 
and the piles completely uncovered. These piles had been 
driven through about 14 ft. of an old fill, and then through 
about 9 ft. of medium soft clay. Directly under this clay 
was a smooth rock, the bed of an old quarry. 

On uncovering this pile it was found that the shaft of 
the pile was in very good condition to about 4 ft. from 
the rock. At this point the pile was supposed to be 
formed into a large bulb or base. The base was formed 
all right, but the space between the base and the shaft had 

been squeezed into a core about 6 in. diameter. 
at this contracted portion that the pile had failed. 

Although the pile had failed, the test showed that 11 
could carry some load in spite of its contracted sectio! 
Because of the necessity for an early completion of the 
building it was decided to require the driving of a great 
many additional piles, so as to bring the lead on each 
pile within safe limits. It seemed the only solution of a 
bad situation. 

It was claimed that this type of pile was still in 90 
experimental stage, and that the foreman on the job had 


It was 
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n the piles in accordance with the instructions the position and size of the concrete piles which were un- 


‘2 ». To support this claim, three additional piles covered as the excavation for the well progressed. The 
7 ‘ven on the job, by another superintendent, in condition in which the piles were found is given in Fig. 2 
ss wuformity with the building ordinance. When The upper part of the drawing represents a plan of the 

rete was about five weeks old, one of the piles was piles which had been driven, and also the caissons which 
ti vith a load of 60 tons. The total settlement was were sunk afterward. An elevation of four of the caissons 
9 , fa foot after thesfull load had been on for 48 hours. is given showing the positions of the concrete piles with 
T tal settlement allowed by the ordinance for this reference to the caissons. At various levels the positions 
lo uld have been 0.05 of a foot. This last test was of the piles in plan is also shown. The typical borings 
; wtory, and in full compliance with the ordinance. showing the character of the soil are given, drawn to th 
‘ PILE No. 3 same scale as the rest of the plan. 


It was plainly evident why every sill in the building 
was out of level and badly cracked. It required no expert 
knowledge to see why the floors had tilted to ar alarming 
angle. Some of the piles had been squeezed into such a 
small section that there was very little left. In some cases 


aps the worst failure of a concrete pile Which has 
’ in Chicago was that of the foundations of a 
building located on 5th Ave., near Van Buren St. A 
single row of piles 16 in. in diameter was driven to sup- 
port a line wall. These piles were formed by driving a 
straight shell of considerable thickness to the required 
depth. This pile was provided with a cast-iron shoe. 
Concrete was poured into the shell after the driving had 


the pile would be discontinuous, as there would be a spac 
of 5 or 6 ft. where the dirt had replaced the concrete. 
None of the piles were straight or plumb in either dire 












; . ; tion, as can be seen in the elevations and plans at differ 
5 ceased, and the shell was raised slightly. This was con- la: Siniel 
: : e ‘vels, 
tinued until the hole in the ground left by the shell was 
completely filled with concrete. City ORDINANCES 
Signs of failure occurred when the building was in the The City Ordinances in regard to conerete piles read as 
& early stages of construction. When the roof was on, these follows: 
ee evidences of settling became so alarming that a new type 531. Concrete Plien Allowable—Compression Testa—How 
of foundation was decided upon. Made, (a) Where concrete piles are used, test piles shall be 
a ai ; were sunk beneatl tl » party wall driven and loaded under the general direction of the Com 
Concrete caissons were sun ones 1 the . part) all. missioner of Buildings 
As these caissons were sunk a careful record was made of (b) The allowable compression on concrete piles shall not 
ee : 
| ee P| gt ss inl Aa 
i CAISSON | 
North face lot Line 
PLAN OF CONCRETE PILES AND CAISSONS 
: 2 Top of working plattorm he lop _of working pistform__ 
s _Top of working pate Pile No! . 
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exceed 400 Ib. per sq.in. at a section 6 ft. from the surface 
of the ground in immediate contact with the pile. 

(c) These tests shall conform to the following regula- 
tions: Tests shall be made on at least two piles in different 
locations and as directed by the Commissioner of Buildings 
Not less than three piles to be driven for each test. The 
pile to be loaded to be driven first, the second pile to be 
driven within six hours of the driving of the first, the third 
pile to be driven within 20 to 24 hours after the first. The 
two latter shall each be driven with centers not to exceed 
twice the greatest diameter of pile, from the center of the 
test pile 

(d) The tests shall not be started until at least ten days 
after the piles to be loaded are driven, except that piles that 
have been cast and set up before driving may be tested as 
soon as practicable after driving. The piles shall be loaded 
with twice the proposed carrying load of the piles. 

(e) The settlement shall be measured daily until 24 hours 
shows no settlement. 

(f) One-half of the test load shall be allowed for the 
carrying load, if the test shows no settlement for 24 hours 
and the total settlement has not exceeded 0.01 in. multiplied 
by the test load in tons 

The Department of Buildings has taken the stand that 
any concrete pile which does not show good workmanship 
able for use in the City of Chicago. 

[In accordance with a rule of long standing on ENet- 
NEERING News, proofs of the above contribution were 
submitted to the several concerns controlling the above 
mentioned types of concrete piles, and an opportunity was 
afforded them to present a statement regarding the above 
described tests in the same issue. We append the letters 
submitted in reply. —Ep, Exc. News. | 

oe 
se . 

Sir—Referring to Pile No. 1 in Mr. Jensen’s article, 
all engineers familiar with concrete piling will immedi- 
ately recognize this as the Raymond pile. Since the work 
mentioned was done, the Raymond Concrete Pile Co. has 
developed a light sheet-steel shell, spirally reinforced by 
means of No. | to No. 3 hard-drawn wire, which 1s 
grooved into corrugations in the shell. This makes a re- 
markably strong form which is capable of resisting any 
back pressure encountered, and which remains in the 
ground. 

H. R. Moyer, 
Raymond Concrete Pile Co. 
140 Cedar St., New York City. 
os 
ee 

Sir—Mr. Jensen’s article calls for some discussion and 
comment, especially from those engineers who, like my- 
self, have devoted a great part of their practice to the 
study and execution of concrete-pile foundations. This 
article is well calculated to create an erroneous impres- 
sion regarding this general type of construction, because 
it devotes much space to unsuccessful tests, but dismisses 
successful ones (made under the same conditions and on 
the same site), with a few words. Also because it says 
nothing at all about the thousands of concrete-pile foun- 
dations in Chicago and elsewhere which have been in- 
stalled with great economy and absolute satisfaction. 
Concrete-pile construction is too old, too economical and 
too thoroughly tried out for any question to arise as to 
its reliability or desirability. And let it here be affirmed 
that the percentage of concrete-pile failures in this coun- 
try is as small as or smaller than that of any other form 
of engineering construction. 

In speaking of Pile No. 2, Mr. Jensen should have 
stated that after the first test was made, the strength of 





piles. Work on the superstructure was the 

proceed by the City Department, and the by 
stands practically complete. It should be n 

this connection that the company which ins: 
piles has completed, to the satisfaction of the | 
the engineers, this and every other foundatio 
that it has ever undertaken. 

The second tests made on this pile were 1 
by the Building Department, but were made 
tractors on their own initiative. When thy 
taken off this pile, the top of it rose 0.01 ft. sho 
the actual settlement was only 0.01 ft. The 
settlement under this load is 0.06 ft. 

Mr. Jensen’s article is apt to create a false in 
in his description of the pile which was excavat 
pile was one of the piles driven adjacent to the 1 
proper. Its purpose was merely to see whether a: 
age would occur to the test pile itself upon the «: 
an adjoining pile, and was not intended or expecte) 4, 
receive any load. 

In conclusion it should be stated that Pile No : 
fully approved by the Building Department of | 
for future work, provided it complies, as must a het 
types of pile construction, with the test-pile requirement: 
as specified in Paragraph 531 of the Building Ordinance. 
as given at the end of Mr. Jensen’s article. 

HwuNLeY Apsorr, 
McArthur Pile & Foundation Co. 
11 Pine St., New York City. 
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The Engineering of Management—The most difficult of al! 
problems which beset the young engineer is the management 
of men. There are certain occupations in which a man ear 
design and complete his work himself. The painter, the 
littérateur, the musician can labor in solitude, and their prod- 
ucts are the fruit of their own brains. But with the managing 
engineer the case is quite different. He has largely to se¢ 
through other persons’ eyes, to hear through their ears. and 
to act through their hands. The day is not long enough 
him to take personal cognizance of everything for which h 
is responsible. He must act to a great extent through sul 
ordinates. When they serve him well he gets the credit, and 
when they serve him ill he bears the blame 

It is therefore of immense importance to him, and the tir 
he represents, that he should, in the first place, select his 
assistants with skill; and, in thé second, imbue them with 
spirit of loyalty. Nothing conduces more to good servic 
than the knowledge among the rank and file that the chief 
can take any job out of their hands and do it as well as o: 
better than themselves. 

In early years this state of affairs is quite possible, but 
later, as the province under a man’s control widens, he can 
no longer be an adept in every department. Then his 
method ef influencing those below him must be moral and in- 
tellectual rather than technical. He must be a student of 
character, able to discern both the strong and the weak 
parts of his assistants. He must encourage the diffident 
stimulate the lethargic, and repress the erratic. There are 
no books that explain how this is to be done, and no pro 
fessors who lecture upon the art. It can only be acquired by 
constant effort, and the effort must be begun in early years 
long before the engineer has much opportunity of putting the 
lessons into practice. 

A review of the careers of the great men of the world 
shows that they were always surrounded by capable assist- 
ants of their own choosing, and he who hopes to rise to 4 
post of great responsibility must practice the study of char- 
acter with assiduity while able to be on familiar terms with 
his fellows. As one grows older, a veil gathers betwéen on 
and one’s acquaintances. There is no longer the easy fa- 
miliarity of earlier years. It is not possible to gaze into th 
depths of their dispositions with the ease of former days: opP- 
portunities of studying human nature are gradually cur- 
tailed. The foundations of the knowledge of character must 
be laid early in life. 

{Extract from the presidential address of Sir A. Trevo! 


: 7 we * Dawson to the Junior Institution of Engineers, London, fns 
the foundation was increased by the addition of 85 more ¥ 1and@, Dec. 11, 1912.1 
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Chlorinating Plants,Croton Water Supply 


By T. D. L. Corrirx* 


OPSIS—Operating results of a temporary plant, 
reated with hypochlorite of lime more than 100 
gallons of Croton water for New York City tn 
given, A permanent hypochlorite or chlorinat- 


int. to treat the flow through both the old and the 
yolon aqueducts, is described and fully illustrated. 








descriptions are given of four other chlorination 


Chlorine: Parts per Million 


‘6 


D ye 
. in the Croton drainage area: Three to treat the 
' rs of tributaries of the Croton before it reaches the 
" supply and one to treat another tributary and a 
part of the sewage of the village of Brewster, Beck: 
% 
in June, 1910, I. M. de Varona, chief engineer of the 
Hepartment of Water Supply, Gas and Electricity of the 
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Fie. 1. 


DIAGRAMS FOR DETERMINING AMOUNT OF Hypo- 


CHLORITE OF Lime (BLEACH) To Be AppEpD To Cro- 
TON WATER-SuPPLY FOR VARYING PERCENTAGES OF 


Rates or WATER FLow 


k *Assistant Engineer, 
Supply, Gas and Electricity, Katonah, N. Y¥ 


AVAILABLE CHLORINE AND DIFFERENT 


DAILY 


New York City Department of Water 


Citv of New York, made trials of hypochlorite treat- 
ment in connection with the Croton water-supply. The 
results were so satisfactory that its use has been extended 
until the city now maintains five of these plants: one 
on the New Aqueduct at Pocantico, treating the entire 
supply from the Croton, and the other four upon various 
tributaries of the reservoirs. 

The the flow of the New 
Croton Aqueduct commenced in June, 1911, the 
plant being located at Shaft No. 9, north of Tarrytown, 
N. Y., known as the Pocantico plant. It of a 
rough frame building which houses two cement-lined 
cypress tanks, 12 fc. in diameter and 6 ft. in height, and 
a constant-level feeding tank with adjustable orifice dis 
charging through a manhole into the crown of the aque 
duct. Within the aqueduct, there is suspended a wooden 
grid to secure a proper mixture of the chlorine solution 
and the flowing water. The operating floor is just above 
the solution tanks and in it are two screened mixing pits 


continuous treatment of 


Was 


consists 


In operation, a drum of lime, weighing about 800 Ib., 
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LOCATION OF PERMANENT CHLORINATING PLAN‘ 
York Crry 


is rolled into position over a pit and the contents washed 
out into the pit by a hose stream under pressure. Enough 
“bleach” is dissolved to treat the aqueduct flow for 12 
hours. The tank is then filled with water and stirred to 
assure the thorough absorption of the chlorine. Four 
men operate the plant, two on the day shift, making solu- 
tion, and one on each of the night shifts. maintaining a 
constant, uniform flow of the solution. 

Experience has shown the desirable amount of chlorine 
to be between 0.40 and 0.65 p.p.m. (parts per million). 
The lower amount in warm weather 
Croton Lake is near the highwater line. 


is used and when 


The amount is 
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Amount of beach used 


Parts per million 


(City of New York, Department of Water Supply, Gas and Electricity, Boroughs of Manhattan and the Bronx) 


Bacteria 
Croton Lake 135th Street 


Bile 








Cost 
of labor Million gallons 
ld and gallons Pounds —_—_—_— 
t Month hauling treated High Low 
a January $559.00 7,630 97,412 0.50 0.40 
February 452.50 8,684 88,282 0.52 0.15 
March. 519.00 9,085 95,956 0.51 0.39 
th April 449.00 8,173 95,152 0.51 0.23 
1 May 403 .00 8,430 100,668 0.48 0.46 
June 344.00 7,713 95,688 0.48 0.45 
A July 486.00 8,941 102,672 0.47 0.46 
1¢ August 376.00 8,905 102,672 0.48 0.42 
D- September 366.00 8,670 99.590 0.49 0.44 
October 376.00 8,601 96,034 0.49 0.14 
r- November 366.00 8,546 84.732 0.47 0.30 
st December 354.00 8,671 82,276 0.47 0.13 
$5050.50 102,049 = 1,140,904 
I *Average of 5 highest counts Cost of labor and hauling. .... 
z tAverage of 5 lowest counts Cost of chemical 


Agar—37° Bile Agar—37° 
e 0.10 1.0 10.0 0.10 1.0 10.0 
Av Max* Min.t Av ce ce cc Max.* Min.¢ Av ee ec c.c 

0.47 105 17 45 19% WG 9% 429 22 113. 0% 6% 68% 
0.44 SSS 10 249 1Ig% 41% 77" ‘ 426 10 ~ 3% 28% 65% 
65 35% 21% 71% wo 3:4 48 170 6% 61% 93% 

Oar 338 35 112 Of bac, «98k «117 36 we OF tae pees 
0.47 182 20 59 A 12% 67% 44 17 2 0% 0% 13% 
0.46 104 12 41 0% 10% 47% 277 1! 69 O% 0% 23% 
0.46+ 587 25 170 4% 20% 60% 367 22 91 O% 0% 16% 
0.48 384 26 168 8% 19% 50% 231 38 134 3% 3% 22% 
0.45 4480 31 1153 O”% 25%, 71% 480 21 136 «(Of 0% 43% 
0.44 613 31 173 8% 29% 79% 78 16 39 0% 0% 30% 
0.39 126 16 49 9% 22%, 57% 39 10 2 0% 0% 23%, 
0.41 64 17 36 4% 12.5% 5AG 21 6 14 0% 0% 24% 
0.45 217 8% 29¢ 71% 82 1% 9% 42% 


$5,050 50 
16,628. 68 
$21,679.18 Cost per million gallons $0 2124 
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increased as the storage in Croton Lake’ drops 
temperature of the water approaches freezing. 
T sunt of “bleach” to be used daily is determined 
chart (Fig. 1), which shows that the daily amount 
mical is about 4000 Ib. Where so much chemical 
) 4. the chart shows the economy resulting from 
» the charge of “bleach” in accordance with the 
‘mount of its available chlorine, as determined by 
tory analysis. 
ie Pocantico plant is to be superseded shortly by a 
detailed plant now nearing completion at Dun- 
woodie, Yonkers, N. Y. At Dunwoodie, the old and the 
new aqueducts (Fig. 2) are near each other and near 
she surface, affording the only site where the water car- 
sed by both aqueducts may be treated from a single 
plant. ' This, together with the facts that electric current 
may be had here as a source of power and that a freight 
station is near-by, determined the location of the new 
plant at this place. 

This plant is designed for a maximum capacity of 
100,000,000 gal. per day and is to be operated, as is the 
one at Poeantico, with such auxiliary parts as are neces- 
sary to continue the plant in constant operation should 
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DeTaAIL OF ADJUSTABLE ORIFICE FOR CROTON 


Fig. 5. 
Hypocu.LorirreE PLant, New York WATER-SuPPLY 


any part of one unit be undergoing repair, in which event 
the bleach will be dissolved at a fixed rate in a tank of 
solution maintained at a constant level, the water sup- 
plied and the solution discharged being identical in 
amount. 

The general design of the Dunwoodie plant is shown by 
the plan and cross-sections, Fig. 3, while Figs. 4 to 6 
show its details more fully. The main features are: 
apparatus for lifting and discharging the drums which 
contain the chloride of lime or “bleach”; two solution 
tanks, with dissolving cages and water jets, air-operated 
agitating pipes, and screened outlets; two solution-stilling 
chambers, provided with graduated discharge orifices ; 
and water-supply tanks and various accessories. From 
the discharge orifices, pipe lines extend to connections 
with each aqueduct, where devices to be described later 
mix the solution with the water to be treated. 
details will now be described. 

To reduce to a minimum the escape of fumes, ar- 
rangements have been made whereby, after cutting the 
head out of a sheet-iron drum of bleach, its contents 
are not again exposed to the air. A metal lifting jacket 
(Fig. 4), which bolts about the drum, is provided with 
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steel trunnions fitting into cast-iron bearing plates set in 
a wooden frame. By means of a two-ton crane, the jack- 
eted drum is carried to the frame and rested with trun- 
nions in the bearing plates. The top is then removed, a 
metal hopper clamped over the opened drum, and the 
drum revolved vertically. In this position, it is picked 
up by the crane and carried to the operating floor. The 
bottom of the hopper is formed by a cast-iron, hand- 
operated furnace grate, below which is a metal measuring 
box with gage. The operating floor forms the cover of 
each tank and is provided with an opening (Fig. 3) 
through which the desired amount of chemical may be 
passed from the measuring box into the solution screen, 
suspended within the tank just below the cover. The 
screen is made of steel structural shapes, galvanized after 
fabrication and covered with No. 11 bronze screening, 
$,-in. mesh. Imemdiately below the screen is a 3-in. 
galvanized-iron water pipe, perforated to throw the water 
upward against the bleach within the screen. 

The solution tanks, two in number (Fig. 3), are of 
reinforced concrete, 10 ft. in diameter and 9 ft. high. 
Beside the solution screen and the water-supply pipe men- 
tioned, there is, in the bottom of each tank, a grid of 2-in. 
galvanized, perforated wrought-iron pipe, through which 
air under pressure will be forced, thereby securing a 
thorough mixture of the solution. 

Sludge will be removed from the tanks through a 6-in. 
salt-glazed tile pipe, terminating at the tank bottom in a 
bronze screw-cap. 

Each tank is provided with two bronze adjustable ori- 
fices (Fig. 5), one feeding the new and the other the old 
aqueduct. In order that the head upon these orifices may 
not fluctuate, due to the blowing of air through the solu- 
tion, each orifice is set in a stilling chamber (Fig. 3), 
connected to the solution tank at its bottom by means 
of an opening covered with No. 16 bronze-wire screen of 
is-in. mesh. 

Near the solution tanks are two elevated (Fig. 3) 
cypress tanks, into one of which water will be pumped 
from the aqueduct as a supply for the 3-in. pipe within 
the solution tanks. This water tank is provided with an 
overflow weir so placed that water is always delivered to 
the solution tank under a constant head of 7 ft. 9 in., the 
desired rate of flow being secured by an indicator valve 
graduated to read in gallons per minute. The second 
tank, receiving the overflow from the first, will afford the 
general water-supply for the plant. 

The solution discharged from the regulating orifices 
will be carried to the aqueducts in 6-in. salt-glazed tile 
pipe, and at the old aqueduct will discharge through a 
2-in. galvanized-iron perforated pipe extending vertically 
into the aqueduct. Below the point of application will be 
placed two wooden baffles (see plan, in Fig. 6) to de- 
flect the flowing water and aid in securing a uniform mix- 
ture. The chlorine solution will be discharged into the 
new aqueduct (Fig. 6) by a perforated, 3-in. wrought- 
iron pipe, extending vertically into the aqueduct and 
equipped with four horizontal, perforated arms, so that 
the solution enters the flowing water from 22 orifices. 
In order that a most thorough mixture may be obtained 
immediately, a vertical-winged metal baffle is attached 
to the vertical solution pipe in the shape of a wedge. 
Each wing of this baffle is hinged so that, by means of 
cams actuated by a worm and harhd-wheel from above, the 


spread of the baffle may be varied. By this means eddies 
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will be formed and the water flowing mear the center of 
the aqueduct will. be forced to the sides and the desired 
mixing secured. 

The Dunwoodie plant will be housed in a reinforced- 
concrete building, having tool-picked exterior walls, re- 
lieved by smooth-dressed sills, lintels, corner blocks and 
cornice and surmounted by a red-tile roof and ventilat- 
ing skylight. The building will be divided by a solid 
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Fie. 6. Devices ror ADMITTING AND MIXING BLEACH 
SoLvuTIONS AT OLD AND NEW Croton AQUEDUCTS, 
New York WatER-SuPPLY 


concrete wall, into a machinery room, 8 ft. 7 in. by 30 ft. 
6 in., containing the necessary pumps, motors, blowers 
and machinery to operate the station, and a storage and 
operating room, 30 ft. 6 in. by 48 ft. 6 in., with a clear 
height from floor to underside of crane of 20 ft. Of 
this space, the tanks and other apparatus require about 


one-half, the remainder being available for the storage « 





of the “bleach.” The contract for building this 
given to L. J. Rice, at $13,720, 

Within the Croton watershed, the Departmen 
Supply maintains four chlorinating stations, | 
one of these is on Kisco River, a tributary 0! 
Lake, draining a populated district. Here it nd 
necessary to use between 1 and 2 p.p.m. of ch 
produce satisfactory results. These amounts, j)) 
tion with those given for the Pocantico plant, ind 
effect of storage in reducing the organic content 
ton water. The maaimum flood flow of the Kisco P 
during the operation of this plant, has been 100. ni) 
gal. per day. 

At Brewster, N. Y., a chlorinating station has eo, 
equipped to take the place of the electrozone | in 
treating a portion of the sewage of the Village of Brow. 
ster before delivering it to absorption beds, the clyy 
being made after the electrozone plant was destroye| |) 
fire during the summer of 1911. The plant is similar to 
the one at Pocantico, except that it is used to chlorinat 
the flow of 'Tonetta Brook, a tributary flowing through 
the Village of Brewster, as well as to sterilize the villag 
sewage. The stream flow may reach 50,000,000 gaj. per 
day and the sewage flow 300,000 gal. daily. Sterile sow 
age effluents are secured by using about 15 p.p.m. and 
Tonetta Brook requires about the same amounts of 
chlorine as the Kisco River. 

Two small plants, with a maximum capacity of 1), 
000,000 gal. a day, were completed during the past 
summer, one upon Katonah Brook, a tributary of Mus 
coot Reservoir, flowing through the Village of Katonal: 
the other at the outlet of Lake Glenida, a controlled 
natural lake whose watershed includes the Village of 
Carmel. These plants are duplicates in all essential parts 
and present no unusual features, other than the compact 
arrangement secured by the use of rectangular, rein- 
forced-concrete tanks, the tops forming the operating 
floors. The plants have not been long enough in opera 
tion to state the amounts of chlorine required in treating 
these waters. 

% 

The Necessity for State Supervision of highway bridges is 
well illustrated by the following incident related by Georg: 
H. Herrold, in a recent paper before the Civil Engineers’ 
Society of St. Paul: 

The writer recently attended a bridge letting in an adjoin 
ing state. The experience is worthy of record, and replete 
with food for thought. Plans and proposals for ten rein 
forced-concrete bridges, with alternate plans for steel at four 
of the sites, were advertised for by the county commission- 
ers. Tife specifications gave the span length, height and 
width of roadway, and called for a loading of 200 Ib. per 
sq.ft., or a 20-ton road roller. Bidders were requested to 
visit the site of each bridge and submit a plan and a lump 
sum bid for the structure. On the apeeintes day, 15 bidders 
appeared at the county seat and submitted their plans and 
proposals before the hour of closing bids, 6 p.m. hey were 
then informed that the bids would be opened next day. | 
do not wish to impugn for a moment the motive of these 
honest commissioners, but the visitors had the privilege of 
buying “eats, smokes and liquid refreshments” during the 
evening. : 

The next morning the bids were opened; approximately 
125 plans were submitted to those five honest farmers, who, 
assisted by the county surveyor, proceeded to analyze the 
plans and tabulate the bids. It was finally decided to let the 
concrete bridges to a local cement street paver, and the steel 
bridges to a relative of one of the county officers. The com- 
missioners evidently decided that, as they knew_ nothing 
about the relative value of the plans, they would take 4 
chance on men whom they knew, regardless of other con- 
siderations. The lowest bidder was informed that they did 
not like his plans. 

The bids ranged about as follows: A 24-ft. span reinfor« ed- 
concrete bridge, $550 to $1228; a 40-ft. span, $835 to $290 
a 60-ft. span, $1175 to $3980. A number of the bidders sub- 
mitted plans furnished by manufacturers of reinforcing 
Some of the plans were excellent, and others were like the 
present-day millinery, fearfully and wonderfully designed 
One bidder told me that a live load of 80 Ib. per sq.ft. was 

ood enough for designing any bridge. Another handed me 

is card; it read: “John Doe, Manufacturer of Cement Blocks, 


and written across the card in ink, for this special occasion, 
‘and Reinforced Concrete Bridge Engineer.” 
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British Standards for Sewage Effluents 
By W. L. Butrcuer* 


voposed standards for sewage effluents recently 
od by the Royal Commission on Sewage Disposal 
mented upon by ENGINEERING NEWS (see Dee. 
) » p. 1159, and Jan. 9, 1913, pp. 76 and 79) are 
. ‘interest to sanitary engineers. Founded on ex- 
studies extending over many years they exhibit 
ise of practical “horse sense” reinforced by sei- 
facts. There may be differences of opinion as to 
‘psolute value, but that they are founded and meas- 
the light of the best scientific knowledge of the 


haustive 
ured ID 
present day, is unquestioned. 

Ty) American engineers the proposed standards seem 
quite stringent, and to those German sanitarians who 
maintain that fresh, swift moving, undiluted sewage 1s 
inoffensive if confined within proper channels, the stand- 
ards must appear very rigid. It is but fair to say, how- 
over, that German sewages usually have to travel but 
short distances before entering large streams, whereas in 
England large cities and enormous industries are crowded 
together on small water courses. This only illustrates the 
impossibility of framing standards based on present scien- 
tific knowledge which will satisfy all conditions. 

That they have intentionally set very rigid require- 
ments appears to be recognized by the Commission, as it 
is said in their report that they realize that the applica- 
tion of anv standard is in danger of becoming a leveling- 
down as well as a building-up process. 

It is, nevertheless, of interest to examine, as far as 
such a thing is possible, what the requirements demanded 
would be if applied to American conditions. With re- 
gard to the so called “stringent standard” for works re- 
quring the English “complete treatment”—settling, 
rapid filtration through sprinkling or contact beds and 
subsequent settlement of the effluent before discharge- 
American conditions have not as yet become such as to 
make this of much significance. It may be noted, how- 
ever, that our largest works of the English character. 
those at Columbus, Ohio, judged by the last annual re- 
port of those works, would not measure up to the British 
standard. 

The lower limit for discharge of sewage without com- 
plete treatment is placed at a dilution of 150 volumes. 
with the further requisite that the sewage shall not con- 
tain more than 6 parts per 100,000 of suspended matter, 
which latter the Commission states may be usually at 
tained by chemical precipitation. As the flow of sewage 
from English communities is usually not much in ex- 
cess of 30 gal. per capita per day, this standard may be 
restated, for comparative purposes, as being equivalent to 
about 7 cu.ft. per sec. per 1000 persons. Or still further. 
taking the average per capita flow of American sewage 
at 100 gal. this dilution factor, under American con- 
ditions, would become about 1 to 45, 

For the discharge of ordinary settled sewage contain- 
ing not over 15 parts per 100,000 of suspended matter, 
the Commission would require a dilution of 300 volumes, 
or reduced to similar American equivalents, 14 cu.ft. per 
sec, per 1000 persons, or 1 to 90. 

In 1903, X. H. Goodnough, chief engineer of the 


*i4 Beacon St., Boston, Mass. 
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Massachusetts State Board of Health, reported to the 
Committee on the Charles River Dam that, from an 
examination of the streams in Massachusetts, he was of 
the opinion that a nuisance never existed from the dis 
charge of untreated sewage, when the tlow was in excess 
of 6.5 ft. per sec. per 1000 persons contributing. ‘The 
streams eXamined, moreover, were in general receiving 
unsettled sewage, so the suggested requirement of the 
Royal Commission is seen to be considerably more rigid 
than would be necessary to prevent a nuisance according 
to Massachusetts ideas. It should be explained, however, 
that the Commission, in fixing this limit, intended that 
there should be no “grey alge growths in the streams, nor 
should there be injury to fish life.” 

The “legal dilution” in the Chicago drainage canal is 
fixed at 3.3 cu.ft. per sec. per 1000 persons, and recent 
reports show that nuisances plainly exist under these con 
ditions, and further are probably largely caused by putre 
fying sludge banks, which emphasizes the great value of 
the low suspended matter in the effluent—6 parts and 15 
parts per 100,000—imposed by the English standards. 

The Commission makes rather an unsatisfactory, be 
cause highly empirical, attempt to determine what its 
standards would require in the way of dissolved oxygen 
content in the water, and arrives at the conclusion that 
the dissolved oxygen should never be allowed to fall 
below 4 c.c. per liter, which for fresh water at 65° F. 
would mean about 60%, and for average conditions as 
existing in New York Harbor, about 70% saturation 
Many of the experts engaged by the New York Metro 
politan Sewerage Commission to examine New York 
Harbor came to the conclusion that the waters would be 
satisfactory if the dissolved oxygen content were not 
allowed to fall below 50% saturation, and only one who, 
by the way, was an employee of the Royal Commission. 
thought that the limit should be placed at 70%. It is 
probably not too much to say that it would be extremely 
difficult to maintain the oxygen content at 70% satura- 
tion at all times in streams receiving appreciable amounts 
of crude sewage, excepting by the very efficient removal 
of suspended matter, as suggested. 

With respect to New York Harbor and the Passaic 
Valley controversy, under the English standard, rigid 
as that is, it would probably be allowable to discharge the 
Passaic Valley sewage into the bay, without further treat 
ment than settlement to reduce the suspended matter to 
15 parts per 100,000.+ 

The economic value of such standards, if practical of 
enforcement, is illustrated by the two cases of Chicago 
and Pittsburgh. In the former, crude sewage is being 
discharged as by legal right up to a point far beyond that 
allowed by the English standard, while the Pennsyl 
vania State Department of Health is attempting to force 
Pittsburgh to spend some $37,000,000 for purification 
works, according to estimates made by the city; although 
taking into account the local conditions at Pittsburgh. 
which the Commission emphasizes as always being neces- 
sary, the discharge of settled sewage would probably 
satisfy the standard. 


*See “Eng. News,” Feb. 20, 1912, pp. 398, 412.—Ed. 

tThe standards under discussion apply to fresh waters. 
The Commission states that the principle which it has “recom- 
mended in regard to special standards for streams [li.e., stand- 
ards formed to meet special local conditions] might usefully 
be applied to tidal waters where a standard is considered 
necessary”; but it still adheres to the conclusions of its fifth 
report, that “it is not practicable to lay down fixed rules as 
regards a standard effluent for tidal waters.’ Ed 
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Holyoke, Mass. 

The essential features of the apparatus are shown in 
Fig. 1. Three single-acting plungers operate in a cylin- 
der, open at the lower end and with a discharge pipe 
attached to the closed upper end. The lowest plunger 
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Fre. 1. Front aAnp Sipe ELEVATIONS OF THE TRIPLE 
PLUNGER ARTESIAN WELL PUMP 


(Deane Steam Pump Co., Holyoke, Mass., Makers) 


is attached to the end of a solid piston rod, which oper- 
ates inside a hollow tube that serves as the rod of the 
middle plunger. This tube in turn operates within a 
second hollow tube to which is attached the upper 
plunger. The lowest plunger is driven direct from tie 
crankshaft through a crosshead and the middle and upper 
plungers are attached to yokes, driven in the same way. 

The plungers have valves like a common house pump, 
which open to allow water to flow upward, but close to 
prevent the flow of water downward, so that the plungers 
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A Triple-Plunger Artesian Well Pump 


For pumping deep wells 8 in. or more in diameter, 
where steady flow, large capacity and high efficiency are 
required, together with absolute reliability of service, a 
novel form of triple plunger pump has been designed and 
put on the market by the Deane Steam Pump Co., of 





Vol. | 


work only on their up-strokes and the plu: 
subjected to tensile stresses only. The « : 
the three plungers are set 120° apart on t te, 
circle so that the plungers act successively 6), : 
water column to give a continuous and aln Sion 
flow as shown in Fig. 2. The chart for the py; said 
is nearly as shown in Fig. 3. In other word 
uniformity of flow is obtainable in this pumy 
ordinary triplex pump. The advantage of thi, 
a uniform flow in the well tube of a deep w. io 
long water column, as well as in the delivery ; 
obvious to every engineer. 
This enables’ the pump to be run at very mu 

speed than would be possible with the ordina 
plunger pump, and thus a large capacity is obtai: 
a comparatively small pump and a moderate dia: 
the well casing. 
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Fig. 2. DraGraAM SHOWING RELATIVE ACTION OF 
Pistons PLAcED 120° Apart 


These pumps are made in sizes from 17 to 135 hp... 1 
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Handle volumes between 140 and 2250 gal. per min. at 
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Fic. 3. Pressure-TrmMe Curve SHOWING THE V Anii- 
TION OF PLUNGER DELIVERY FOR A TRIPLE 
PLUNGER PUMP 


depths varying from 35 to 520 ft. The initial installa- 
tion was made at the plant of a large irrigating compan) 
in California, and gave such satisfaction as to induce an 
order for three more pumps of the same type. 
bo3 

Eight Large Wireless-telegraph Stetions are to be built 
for the Marconi Wireless Telegraph Co. of America by the 
J. G. White Engineering Corporation, according to a recent 
announcement. Half of these will be sending and half re- 
ceiving stations; they will be in working pairs, but with 
sending and receiving units placed 30 miles apart to prevent 
interference. One pair is to be at Oahu, Hawaii, one at 
Tamales Bay and Bolinas, Calif., and the third near Belmar, 
N. J., as noted in Engineering News June 13, 1912. The 
fourth will be in Eastern Massachusetts, although the site 
is not definitely announced. It is reported that these stations 
will permit transmission of messages across the Pacific Ocean, 
and increase the capacity of the present service between New 
York and London. The range is designed to be from 40) to 
6000 miles. The towers will be 400 to 450 ft. high, it is re- 
ported, there being 12 at each station arranged in a semi ircle 
to support the antenne. 
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eyes of the law, a corporation is an artificial per- 
) most of the rights and some of the responsibili- 
| individual. This corporate personality has been 
; ed by a process of evolution extending over many 
Oe and the limits to what it may become are still un- 
f course there are such limits. It would not be 
able, for example, to invite a corporation out to 
md talk over old times. Nor could a corporation 
verv active member of an athletic club. On the 
hand a corporation may be an active member of 
ommercial, scientific or technical societies. 


il 


some ¢ 

: ere are several organizations in the technical and 
dustrial field whose membership is corporate exclusively. 
One or two others have both corporate and individual 
members, but employ different grade names to separate 
the corporate sheep from the human goats. Other socie- 
ties. again, make no distinction between corporation and 
jirm. or between firm and individual, but accept any and 
all of the three in equal standing as members. 

The same general principles are now to be extended: 
inanimate objects are also dignified by the kind of vicari- 
ous individuality which hitherto has characterized the 
corporation. We find that a prominent international! 
association names among its members “The Town Hall. 
Sydney, N. S. Wales”—truly a personification of wood 
and stone. 

Incidentally, this weighty member has been listed re- 
cently under “Changes of Address.” We are not informed 
whether The Town Hall has moved its place of residence 
from Melbourne to Sydney, or whether, perhaps, Sydney 
lias moved from N.S. Wales to E. W. Wales, or what. 

A few things are still left for the future to bring about. 
We may live to see the time when our friend The Town 
Hail will be elected a Vice-President of the association, or 
perhaps its Corresponding Secretary. 


Arbitration between the Railways and 
the Locomotive Firemen 


The decision of the committee of managers represent- 
ing 54 Eastern railways to accept arbitration under the 
Erdman Law rather than risk a strike by their locomotive 
firemen, has received general public commendation. It 
was generally felt that since the firemen were willing 
to accept arbitration under the existing national law, even 
though defective, public opinion would hardly support the 
railways in standing out for arbitration in a form not 
expressly sanctioned by law. 

The railways are unquestionably right, however, in the 
warning which they issue to the public that in these mat- 
ters of railway wages the condition is becoming one which 
concerns the public even more than it does the railway 
companies. The firemen themselves, in their published 
statement, declared that “justice should be granted to the 
railways by the proper authorities in connection with the 
proper return on the capital invested, or necessity for in- 
crease in freight rates.” 
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It needs only a little study of the records of operating 
expenses and earnings of the railway companies for th 
past two or three years to perceive that if the increase it 
wages granted to engineers and firemen is to be followed 
as seems altogether likely, by increases to conductors, train 
men and other classes of organized employees, the public 
will have to choose between having the railway financial 
standing so injured that it will not be possible to raise 
capital for necessary improvements, or there must be a 
horizontal increase in freight and passenger rates. If 
rates must be raised, it will probably be freight rates 
rather than passenger fares, for state laws in many 
states prevent an increase in passenger fares beyond two 
cents per mile; and even where such a law does not stand 
in the way, the reduction in traffic which generally a 
companies an increase in rates of fare goes far to offset 
the additional revenue to be obtained in this way. 

We will probably have to be brought face to face with 
this situation, however, before the publie will awaken to 
the necessity of so amending the Erdman Arbitration 
Act that the arbitrators may take cognizance of the in 
terests of the public as well as the interests of the parties 
to the controversy. 


Why American Engineers Should 
Know the German Language 


The paper by Prof. Winslow Herschel, which appears 
on another page of this issue, is well worth the careful 
reading of all who are interested in the courses of study 
in our engineering schools. Prof. Herschel urges that in 
the present state of engineering science the knowledge 
of the German language is one of the most valuable ac- 
quirements an engineer can possess. Prof. Herschel 
speaks with a knowledge born of experience, having spent 
some years in Europe studying foreign practice in various 
special lines of engineering design. 

In our opinion he puts the case none too strongly. It 
is true that we have in the past in this country to a cer- 
tain extent made up for the deficiency of the knowledge 
of foreign languages possessed by American engineers 
by making use of the constant stream of engineers com- 
ing to this country from foreign lands and bringing with 
them familiarity with foreign languages. It will be 
recognized, of course, that this is no argument against the 
teaching of foreign languages in our own schools, but 
rather the reverse. Boys who are now studying in 
American engineering schools, if they are ambitious, 
ought to be desirous of becoming at least as valuable to 
their employers as their competitors who come to this 
country from Europe and are able to keep abreast of for- 
eign engineering literature. 

Some very eminent authorities have urged that the 
time spent on modern languages in the engineering 
schools is largely wasted because so few of the engineer- 
ing students make use of these languages afterward. 
They acquire enough of the language to pass the exami- 
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nations and drop it as soon as they are out of college. 
This argument, however, detracts nothing from the value 
of a real working knowledge of a language. The fact 
may as well be faced that the best time to attain such a 
knowledge is not in the crowded years of the college 
course, nor during the high school course, but at a still 
earlier age. All experts on psychology agree that the 
proper time to acquire familiarity with a foreign lan 
guage is during childhood. Of course, a foreign language 
taught in childhood should be taught by the natural 
method, and not by the absurd method of teaching the 
grammar of the language before the language is itself ac- 
quired, an educational monstrosity from which so many 
generations of children have suffered. 

It will be evident from the above that in order to 
thoroughly reform engineering education, one must not 
deal with the college course alone or even with the col- 
lege preparatory course, but with the whole subject of 
education from childhood. We believe, however, that 
just this very thing must be done if the distinguished 
committee represents the several engineering societies, 
which is investigating the subject of engineering educa- 
tion, is to fulfill its highest usefulness. We particularly 
commend Prof. Herschel’s valuable paper to the careful 
consideration of this committee. 


os 
ve 


Where Will City Growth Stop? 


Few questions are of deeper interest to the sociologist 
than the question where the limit will be reached to the 
growth of great cities. The question is important also to 
the engineer. All the work of the municipal engineer, for 
example, is based on the assumption that the growth of 
cities is to increase in: the future as it has in the past. 
There are, however, certain forces at work, almost un- 
noticed now, which may work as profound changes as 
those which were wrought by the progress of invention 
in the 19th century. 

In the last analysis, the reason why people have flocked 
to the city from the country for the better part of a cen- 
tury is because of economic conditions. Employment all 
the year round was to be had in the city, and at wages 
which were, on the whole, better than those prevailing in 
the agricultural districts. The development of transpor- 
tation methods and the consequent reduction in cost of 
carriage has made it possible to carry raw materials from 
the country to the city to be there put into manufactured 
form and then carried back to the country and finally 
sold more cheaply than they could be produced in the 
country directly from the raw material. 

The only means, then, by which the tide of population 
can be turned from the city back toward the country is 
some change in economic conditions. There are some 


signs that such a change is actually occurring. The in-, 


creaging value of land in the congested districts of great 
cities has already driven out of the city all industries 
which require large amounts of land for their operation. 
The same thing operates to increase the cost of living and 
consequently the cost of doing business, since the em- 
ployees of any concern must be paid at least a living wage 
if the industry is to continue prosperous. 

A recent issue of the Wal/ Street Journal contains a 
significant editorial from which we quote as follows: 


Nothing has had more to do with the high cost of living 
than the monstrous growth of great cities. Foolish news- 


papers boast about their city population. Ww) 
ticnably an evil is a matter of rivalry betw 
cities. Every worker off the soil added to th, 
lation is an automatic addition to the intolers 
the cost of living. 

Here is a stupendous fact. London's taxa} 
fallen $1,500,000 in the past year, and during 
years there has been a net emigration of 550.43 

What will our politicians, mortgaging pos 
manner of municipal extravagance, say to t} 
dence that cities do not go on growing forever; 

There is no great difficulty in explaining a 
London's population and taxable value. Tray; 
cheaper and better than it ever was befor: M 
periments, of a benevolently expensive kind. h 
taxpayer's burden so heavy that he is only too ¢ 
out of the area of extravagance. If this 
what must it be in New York? Our army of 
increasing beyond the carrying capacity of taxpa 
turn in our own popuiation must come in the sam: 
for the same reason. 

Our people do not read history; and our polit 
nothing from it. The population of Rome, as 
has demonstrated from the water-tax receipts, w 
than 1,400,000 in the time of Hadrian. It is under 400 
and,asa matter of fact, the population was taxed . 
city. Diocletian fixed the prices of some seven hun: 
modities, in order to keep down prices, and one-fourt 
city was in receipt of pauper relief. No law could h. 
city paid the price of reckless extravagance. Its 
value dropped to a level where the taxpayer emig) 
abandoned his property. 

Here is the cure for extravagance, but it is a a 
one. London is paying the price, and there is no lack 
patriotism in saying that she has probably received 
times the value for her money that New York can shovy 
with our greatly heavier per capita cost of administ: 


Is SO 


Granted that the above quotation represents an extrem: 
view, it 1s a view nevertheless that deserves consideration 
Statistics recently made public show that the cost o! 
municipal government in New York City averages in th 
neighborhood of $25 per capita per annum. The eno 
mous amount of borrowed money being spent on great 
public works in New York well nigh beggars compree 
sion. Less than a score of years ago, the proposal 
spend fifty million dollars in building a rapid-transit 
subway system was rejected as being too large and expe 
sive, and the project had to be reduced in size befor 
it was accepted. In contrast, the city is now proposing 
to expend between three hundred and four hundred mi! 
lion dollars on additional rapid-transit subway lines. I! 
has in fact already expended a considerable part of this 
amount. The cost of the city’s new water-supply fron 
the Catskills will probably approximate $200,000.00 be- 
fore the work is finally completed. The commercial inte 
ests of the city are exerting great pressure to have $5), 
000,009 to $100,000,000 expended in the creation o! 
municipal docks and freight-handling facilities for rail- 
ways and steamships. Two railway companies are expen 
ing each over $100,000,000 in the improvement 0! 
freight and passenger terminal facilities in and about 
New York. The.ultra-sanitarians, who take advantage of 
the popular apprehension regarding the dangers of germs, 
are at work upon schemes which if carried into effect will 
compel the city and its various suburban districts to 
spend hundreds of millions of dollars—it is impossible to 
say how much—upon long trunk sewers and sewage-(is 
posal plants. 

All these overwhelming demands will be eventual!) 
translated into taxes, which are laid as a burden upon 
everyone who owns or rents lands or buildings, and who 
either lives or does business in the great city. Al! these 
burdens eventually represent an economic handicap 
upon the city manufacturer compared with the manufac- 
turer located in the country. Is it unreasonable to be- 













.. chat there must and will come a time when this eco- 
andicap will become great enough to turn the 
of population away from the great centers; if not 


ountry, at least toward the smaller cities: 
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Railwav Terminals in Large Cities and 
the Latest Chicago Terminal 
Project 


Phe railway-terminal problem in large cities is hecom- 

increasing importance to railways and municipali- 
and to commercial interests as well. In several cities 
. very pressing problem, old terminal facilities being 
rested that they are inconvenient and uneconomi- 


nd cal. Even though the terminals may have been enlarged, 
these extensions have frequently been made without re- 
card to a systematic improvement of conditions. 

” This applies to passenger and freight terminals alike ; 
hut while the improvement of the latter is generally by 
far the most important, agitation for the former is often 
more insistent due to the demands of the public and to 
the tendency of the railways to make rather excessive 
expenditures in this direction under the pressure of such 


Ties, 


demands. 

The railway terminals of Chicago are probably the most 
extensive and complex in this country if not in the world. 
Numerous main-line railways (some 25 in number) 
approach the city from different directions, and their 
tracks cross each other at various points, making a very 
unsvmmetrical arrangement. This is due, of course, to 
the fact that the lines were built at various times, each 
with regard to its own requirements and without any re- 
s vard to a harmonious relation of the lines. This has re- 
sulted in making much' land unavailable for development, 
and in interfering with traffic and with a proper develop- 
ment of the railway approaches to the city. It has re- 
sulted also in enormously expensive works for the elimina- 
tion of highway grade crossings at some points and for 








elimination of railway grade crossings at other points. 
. Further than this, it has resulted in a chaotic arrange- 
ment of freight vards and facilities in and around the 
city, each built with regard mainly to the needs and con- 
venience of the owning line, or perhaps where it was at 
the moment able to obtain land, and without regard to its 
relations with other railways or with the needs of the 
city’s freight traffic. 
These conditions were discussed in our issue of May 
9, 1912, and as far as the approach lines are concerned, 
the conditions seem beyond the possibility of any radical 
alteration. There is, however, a possibility of improve- 
ment by the concentration of interchange freight yards 
and the more extensive handling of interchange cars (or 
through cars) by belt lines, so as to keep this class of 
traffie outside of the city and out of the local freight 
vards. Such improvements have been proposed many 
times, and certain changes have been decided upon, but 
only slow progress is being made toward carrying them 
into effect. 
. Within the city, and especially within its congested 
business districts, the conditions are even worse. Large 
areas of valuable land are occupied as freight yards, coach 
yards, ete., and as the areas owned by different roads are 
contiguous, they form a great extent of waste land, the 
cccupancy of which for such purposes prevents its own 
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development, reduces the value of adjacent property, and 
obstructs the proper growth of the city. There is a very 
real need for improvement in this direction, but it cannot 
be effected on the broad basis that is necessary without 
cooperation on the part of the railways; and there is very 
little indication of any general improvement of the city 
freight-terminal system as a whole. 

Referring to the passenger-terminal situation in Chi- 
cago, there are six widely separated passenger stations: 
and there are no lines of systematic or convenient com 
munication between them (such as street-car lines o 
elevated railways), which is one of the weak points in 
the local transportation system. Numerous projects have 
been proposed for a centralization of passenger-station 
facilities, but under present conditions (noted more 
fully later) the advantage of this appears to be rather 
doubtful. 

One of the first of these projects was that of Gen. 
Torrance (1892) for a union station to occupy land 
fronting on State and 12th Sts.. which was then (and 
still is) occupied by freight tracks. Other projects were 
those of R. C. Sattley (1901) for a station at Harrison 
to 12th Sts. on the west side of the Chicago River, and of 
F. A. Delano (1905) for a series of individual stations 
fronting on 12th St., near the river. 

The latest project is one advanced by Jarvis Hunt, a 
Chicago architect (who is architect of the new Kansas 
City union station), and which includes a centralization 
of passenger’ and freight facilities in one immense ter- 
minal fronting on State St., between 12th and 16th Sts., 
and extending west to a new and straightened channel! 
of the Chicago River near Canal St. As in other projects 
the site would occupy land already owned by the railways, 
and its utilization in this way would enable large areas 
of undeveloped land, now occupied by freight tracks and 
freight houses, to be released for more remunerative use. 
The plan has some good features (as had the others), 
but it is not a difficult matter to prepare a good project 
on paper. It is open to the objection of being so large 
as to be unwieldy in management and operation. 

[t may be questioned also whether it would be beneficial 
to combine all freight and passenger facilities in one im- 
mense terminal. The important questions to be consid- 
ered in regard to a project of this kind are: First, the 
benefits to the city, the commercial interests, the rail- 
ways and the public; second, the support which will be 
given by the railway companies (which, it is taken for 
granted, will have to foot the bills), and what assistance 
might be rendered by the city. 

The fundamental question, however, is whether the 
railways will accept and support the project, and this 
feature of lack of railway support has been the main 
reason why none of the previous projects have been car- 
ried out. As to the passenger station, there are appar- 
ently no great advantages to be obtained. And as to 
the freight facilities, the present unfavorable conditions 
above outlined have been stated again and again, and it 
has been shown clearly that they are unfavorable to the 
railways, the commercial interests and the city, but the 
showing has been without practical effect. It would seem 
to be a rather hopeless task to endeavor to secure the 
definite approval and active support of any such project 
by the score of railway companies concerned. 

Probably this condition influenced Mr. Delano ( Presi- 
dent of the Wabash R.R.) in his project for a series of 


ee an 


+t 
7 


re 


oma 


































































tg nNRN Nan teed 





paretliiininden cnagaiin ebiidaiaiitiicnahicaiis, sina atin’ 





128 ENGINEERING NEWS Re: a 


adjacent terminal stations, which could be built by the 
different roads as conditions might require. This would 
have required harmonious or concerted action in the loca- 
tion of sites, but would not have required consolidation 
of interests or of investments. 

In addition to this difficulty of securing coOperation, 
Mr. Hunt’s proposed plan would necessitate diversion of 
the Chicago River, and this is a matter for which consent 
of Congress and the War Department would have to be 
obtained. 

The necessity of securing the support of the railways 
in the first place has been shown very forcibly in the case 
of the extensive car-interchange yards built at Chicago by 
an independent company nearly twelve years ago. The 
purpose was to relieve the city freight yards by doing all 
transfer or interchange of through cars at a vard outside 
the city. The yard was built and equipped in a very 
complete manner, and included electric operation of the 
switches by which cars were diverted from the gravity 
track to the several classification tracks, all these move- 
ments being controlled from a tower or bridge spanning 
the summit of the hump or gravity track, Such a plant 
was useless unless the codperation of a number of rail- 
ways in its use could be effected, and as this coOpera- 
tion could not be secured, the yard has remained un- 
used ever since it was built, except that some of its tracks 
were leased for storage. Last year, this yard was ac- 
quired by one of the freight belt lines, and may eventually 
be put into use. 

In regard to Mr. Hunt’s proposal for one central union 
passenger station at Chicago, the great union passenger 
stations at New York and Kansas City have been cited as 
indications of what is desirable and may be expected at 
Chicago. But the conditions at the two former places are 
entirely different from those at the last named place. Each 
of the two new terminal stations at New York is in the 
control of a single railway company. At Kansas City, 
there has long been one union station used by practically 
all of the railways entering that city, and the problem 
was the reconstruction of the station and terminal facili- 
ties on modern lines. But several years were consumed 
in harmonizing the various railway and’ other interests. 

At Chicago, there are six large passenger stations which 
serve some 25 railways: one is used by one railway only, 
and the others are used by three to six railways each. Two 
of these stations are of modern construction (one of them 
opened as recently as 1911), plans have been adopted for 
the reconstruction of a third on a vast scale, land has been 
acquired for the reconstruction of a fourth, and the re- 
construction of a fifth within a few years is probable. It 
has been suggested that the aggregate expenditures on 
these separate stations would exceed that required for a 
single central union station, but no figures have been 
given on which to base such an opinion. At any rate, 
the railways seem to take no interest in union-station 
projects, and with many million dollars invested in indi- 
vidual stations, the railway companies have little incen- 
tive to enter into a scheme for a costly single central sta- 
tion (administered by a terminal company), which would 
mean the practical abandonment of existing stations, ex- 
cept perhaps for some suburban and local service. 

There would be no particular benefit to the railways 
or the public from the consolidation, and there would be 
some distinct disadvantages. There would be a little less 
inconvenience for,through passengers transferring from 


one road to another, but Chicago is distinct}, 
city. Not a single railway passes through it. 
minate in it; and the number of through pass 
do not make any stay in the city is very sma 
those who have to transfer from one station 
use cabs or railway transfer buses, and the « 
of others could be provided for simply and ec 
by arranging belt routes of street cars to con; 
stations. 

A condition directly unfavorable to a projec 
a single terminal station is that the constructic 
and costly passenger stations has been overdo 
is, it is true, a continual public demand for fin 
but we have pointed out before that where the « 
largely on the basis of desiring a handsome |) 
an ornament to the city, the cost (above that {\ 
sonably commodious and handsome structure) s 
borne by the city and not by the railway. In ¢ 
great stations there has been a tendency to eXPel 
mous sums on elaborate design and decoratio: 
luxurious fittings and accessories. Costly finish » 
tings in a hotel or an office building may be a 
vestment, bringing returns by attracting patrons . 
ants of a class able and willing to pay high rat 
rents. But a railway cannot increase its rates on 9 
of its Investment in stations, and no passenger is inf! 
enced to travel on a particular railway because js sta- 
tion is beautifully finished in marble and bronze. 

This is not saying that a station should not be of fiand 
some design and finish. It does mean that there is yo 
necessity for the excessively elaborate and enormous 
costly work which has become a feature of recent Ame 
can terminal stations. Convenience, comfort and 
train service or facilities are the important points to | 
considered by the railway in its relation to the traveling 
public. In this direction, our railways could benefit 
a study of foreign practice, which might have a restrict 
ing influence upon the tendency to lavish and unneces 
sary display. Under present conditions of — railway 
finance, the companies might well regulate their expend 
tures more closely as to the non-essentials and more |:he1 
ally as to the essentials of railway service. We discussed 
this question at some length in our issue of Oct. 28, 1909, 
and pointed out at that time that these elaborate stations 
are really luxuries, since they vield no return on the in- 
vestment and require a perpetual annual outlay for care, 
maintenance and taxes. 

Almést every other outlay which a railway makes in 
proving its property ‘is made with a view of receiving a 
return on the money invested in the shape of reduced cost of 
moving traffic or increased volume of traffic. But expenditu 
on passenger stations, in excess of moderate and reasonable 


requirements, is an investment which is a burden instead of 
a benefit to the property. 


Incidentally, attention may be called to the common 
failure to utilize the areas of passenger terminals to pro- 
duce revenue. In most cases, the station provides nothing 
but station accommodation. An exception to this is the 
La Salle Station at Chicago, which has an office building 
erected over the headhouse or station proper. On the 
other hand, the new Chicago & Northwestern Ry. station 
in that city, costing several million dollars, is a station 
and nothing more. Yet the railway company occupies a! 
entire office building not many blocks distant, and cou!’ 
have accommodated all its departments in a building over 
the station, releasing the present office building. 
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rt from questions of expense of land or build- 
entirely probable that there is a limit be- 

, concentration of freight or passenger tratlic 
yinal becomes unprofitable. Overcentralization 
‘ion and not a theory in some of our great indus 
anizations. There are already, we believe 
railway freight yards so large that they have 
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Tests vs. Theory in Reinforced- 
Concrete Flat Slabs 


Sir—An editorial article in ENGINEERING News, Jan. 
16. 1913, eriticizes a paper given at the recent convention 
of the National Association of Cement Users, on the test 
of a reinforced-concrete fiat-slab floor. The point in the 
criticism is that the failure of the author of the paper to 
give a detailed description of the amount of the steel re- 
inforcing in the floor tested renders the paper so useless 
to the public that the editor does not think reprinting 
worth while. The editor, of course, concedes to the com- 
pany making the test the right to withhold any part of 
the data, but questions the loftiness of its conception “of 
its duty toward the profession.” So, of course, the 
writer concedes to the editor the right to reprint the 
paper or not, but questions the correctness of his verdict 
that the paper as given was worthless. 

In the test referred to, measurements were taken which 
showed with the greatest accuracy obtained in any test 
yet made public the actual stress curves for both steel and 
concrete on five lines radiating from an interior column. 
Five points on the line of inflection around the column 
are thus located. The paper gives most of this intorma- 
tion and the thickness of the slab, together with a sum- 
mary of the stresses in steel and in concrete measured at 
more than 250 points in the floor panels loaded. 

In a forthcoming bulletin of the University of Illinois 
Engineering Experiment station, “Tests of Reinforced- 
Concrete Buildings Under Load,” of which the writer is 
joint author, the data given show that in general the 
concrete stresses rather than the steel stresses were criti- 
cal. This has been shown in other tests also in which the 
writer has taken part. In some tests, the steel stresses 
have been very small as compared with the concrete 
stresses, but in no tests of which the writer knows can it 
be said that the principal concrete stresses were shown 
to be small in comparison with the steel stresses. With a 
given load on a floor of a given thickness the stress in the 
concrete will be nearly independent of the amount of 
steel used. With these facts in view, a knowledge of the 
stresses developed in the concrete with this load and this 
thickness of slab ought to be “worth while” to a de- 
signing engineer, though, of course, it would be still 
more Valuable if he could know how much steel was used. 
The paper criticized would put at the disposal of the 
profession not only some details of design, but also in- 
formation on the mechanics of the action of the flat-slab 
floor, which is of more general interest than know- 
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outgrown the capacity of the organization in charge to 
control the movement of cars through them and preven: 
delays. 

To concentrate the enormous railway freight or pas 
senger traflic of Chicago in a single great terminal would 
seem, on its face, a proposition far too large to admit o! 
economical operation. 


sun. E DITOR 
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ing how much steel was used in the particular floor 
tested. 
W. A. SLATER, 
Engineering Experiment Station, 
University of Hlinots 

Urbana, Ill., Jan. 31, 1913. 

| The test which we criticized was made on one floor 
with a fixed type of reinforcement. Obviously there coul’ 
be no deduction from it that the stress in the coneret 
is not materially affected by the amount of steel, nor do 
we consider that assumption a fact of such common 
knowledge that the author of the paper could take for 
granted that the amount and distribution of the steel were 
immaterial to a determination of both stress and inflec- 
tion points.—Ep. | 


Tests and Performance of Flat Slabs 


Sir—Your editorial re “Flat Slab Floor Designs.” Jan. 
16, 1913, p. 123, was very apropos, and it placed no un- 
necessary emphasis upon the existing lack of knowledge 
as to actual stresses in this type of concrete construction. 

We know the general superficial results from test load 
ing such floors, but these very results leave us in doubt 
as to just what they portend, for seemingly slight and un- 
important defects of today may mean practical failures 
after ten years of continuous service. With rare excep 
tions, there are few of these structures over five years old, 
and some of them are showing increasing defects as they 
age. The writer has designed some steel supports for 
special sections of floor in one such building which had 
been in service only two years. 

We suppose that the circumferential cracks around the 
column heads, in the floor surface, indicate an excessive 
stress in the steel and concrete: and then, in the same 
type of design, the center portions of the panels develop 
“crows feet” cracks when there is much trucking over 
them with the consequent vibrations, and the surface 
finish breaks up and deteriorates rapidly adjacent to the 
cracks. Does anybody know how long such defective sec- 
tions will continue safe for the “designed” traffic? In 
the latter instance, as there is no steel at all in the top 
of the slab to take care of the tensile stresses which must 
develop under the vibration, the result is readily under- 
stood. 

Then again, in one building examined by the writer, 
temperature or load stresses have caused cracks, which 
allowed water to leak through, to develop in a 15-in. thick 
slab; these cracks occur approximately along the outer 
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edge of, and parallel to, the “belt” of reinforcement on 
the longer spans between columns, the longer span in this 
instance exceeding the shorter by almost 40%. 

There was another interesting feature which developed 
in the completion of a building of flat-slab design and 
which the writer investigated. In this instance the typi- 
cal slab was 9 in. thick and the column heads were de- 
pressed about 3 in. for an area 7 ft. square, the column 
in one direction and 21 ft. in 
The finish floor-coats were being placed about 


centers being about 23 ft. 
‘the other. 
one month after the slabs were completed, and these had 
been poured in warm weather and were set up good and 
hard. It was noted that the bonding, which was other- 
wise exceptionally good, would break and sometimes 
buckle up slightly on almost a straight line between col- 
umns. This break usually reached all the way up to the 
columns, but was more extensive in the half span space 
between columns; and while it developed in every in- 
stanee on the 23-ft. span it was far less extensive 
along the 21-ft. span lines. 

This was at first attributed to various causes, but as 
new and additional precautions were taken as the suc- 
floors were started and the results continued the 
it became necessary to find the real trouble. The 
damaged lines were taken up and relaid without any im- 
provement in results. It was finally noted that whenever 
a wheelbarrow was being wheeled over the floor that there 
was a very perceptible vibration, and then as a result of 
careful considerations the conclusion 
was finally what might be termed the «n- 
ward were responsible for all the 
It should be noted that there was no top steel 
in the slab to resist this motion and the bottom “belt” 
of steel ran at right angles to the line of upheaval. The 
columns were, of course, the only fixed points of support, 
and any lines of movement should naturally radiate be- 
tween them. That the maximum lines of upheaval oc- 
curred on the square lines between the columns rather 
than the diagonal might seem peculiar, 


lines, 


cessive 


same, 


observations and 
reached that 
waves of 
trouble. 


vibration 


but as there was 
more dead weight, and the consequent deflection, to over- 
upon the diagonal actually 
noted were probably Has anybody rein- 
forced against this action, or is it possible that it has 
happened elsewhere ? 

Then again, 


come line, the results as 


most logical. 
never 
there are instances of buildings, side bv 
side practically, having flat-slab floors “‘guaranteed” by 
their to have safe load capacities, which hap- 
pen to be exactly identical and which do not differ more 
than 5% in the amount of concrete involved per square 
foot of floor, but one will be reinforced with over 50% 
more steel than the other! This must indicate ignorance 
or knavery. 


. ’. 
“designers 


A, C. AREND. 


Brandeis Bldg.., Neb., Jan. 25, 1913. 
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Omaha, 


Investigation of Concrete Pavement in 
Chicago 


Sir—In your issue of Sept. 26, 1912, p. 558, there 
appears an article by P. E. “Conerete Pave- 
Their Advantages and Disadvantages.” This 
article has been reprinted in leaflet form and is being 
given wide circulation by certain paving interests in an 
effort to prejudice property owners and others against 


concrete pavement. Such an article would have neither 


Green on 
ments ; 
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weight nor influence if it were not seeming! 
by ENGINEYRING News, which fact is bein: 
the leatlet. 5 

The writer believes that you should }y 
quainted with the facts regarding the sing| 
concrete pavement cited by Mr. Green in this 
you might have the opportunity to protect 
terest of your publication and give these fy 
publicity as you gave the original article. 

Possibly Mr. Green was sincere in the view 
in his article, but the use which has been , 
causes one to question whether or not 
unprejudiced in this matter. 

Mr. Green bases all his arguments and 
either on theory, or upon the observation prin: 
single concrete pavement which no one wou! 
representative. An impartial consideration « 
relevant ne ica the construction 0! 
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Fic. 1. PLAN or Portion or Onto St., Crieaco 
SHOWING CRACKS IN CONCRETE PAven! 
(Submitted by Mr. Powell.) 
ticular pavement shows that Mr. Green's co: 
are wholly unwarranted. 
Admittedly, the concrete pavement on East Olio St 


Chicago, is defective, and it is not the writer’s intent 
to attempt to minimize these defects, but if any va 
is to be derived from directing attention to examples o! 
unsatisfactory construction work, there also must be pr 
sented an analysis outlining truly and intelligent! 
real cause of its condition, so as to provide informatio 
whereby the same mistakes can be avoided in the future 
Mr. Green has neglected to consider conditions direct) 
responsible for the present unsatisfactory state of 1 
Ohio St. concrete pavement, 
article misleading. 

The present condition of this pavement is not due to 
any “grave defects” or “characteristics” 
make it an unsuitable material for 
article referred to makes it appear. Had the pavement 
heen laid on anything like a solid foundation, and ac- 
cording to present good practice, the cracks, which are 


and this makes the who 


of concrete whic! 
a pavement, as th 


the only objectionable feature of this pavement, woul! 
have been avoided. 
Ohio St. from St. Clair east, a distance of 2200 ft.. is 


a fill composed of manure, bed 
cans and all sorts of material which go to make up 

city’s rubbish dump. It is improbable that a fill composed 
of such material as that mentioned would ever 
sufficiently compact so that it would be advisable to place 
over it a conerete pavement without reinforcement. Jus! 
prior to the laying of the pavement, 1800 ft. of this 
street was torn up in the center to a depth of 10 f!., for 


the construction of a sewer. Sheeting was not used the 


springs, wood, 


become 


full depth of the trench, and as a consequence, the trench 
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16 ft. wide at the surface. The excavated ma- 
was used for backfilling. On this account the 
ontractor states he laid the pavement under pro- 
‘hat he tried to compact this back fill at an ex- 
himself of several hundred dollars. 

these conditions, settlement was bound to occur 
»laces the amount has been considerable, as is 
+ one or two expansion joints by a difference in 
of 0.08 ft. between the adjoining sections. 
There are large areas of this pavement which sound hol- 
ler a passing steel-tired vehicle. From this it is 
that settlement is the direct cause of the longi- 
cracks, vet the engineer ““who witnessed this con- 


sii a 


tur 

ctruction.? would have us believe these cracks are due to 

thi “susceptibility of concrete to temperature changes.” 
The transverse cracks shown in the accompanying 

cat (Fig. 1) occur at regular intervals of 10 to 15 ft., the 


entire length ef the pavement. These cracks are not 
caused by placing the expansion joints too far apart, be- 
cause in some places the distance between expansion 
joints is only 25 ft., but they mark the location of the 
forms or bulkheads placed across the street during con- 
creting to provide a means of striking off the surface to 
conform to the crown of the pavement. After serving 
this purpose, these strips were removed and the space 
filled with concrete which made a joint across the pave- 
ment. The bond at this joint could not be expected to 
develop sufficient strength to withstand the stresses set 
up in the pavement by contraction and settlement, and 
therefore the transverse cracks developed along these lines 
of weakness. The present approved method of construct- 
ing such a pavement is to lay each section continuously 
between expansion joints without cross-forms, and this is 
the only satisfactory method to follow. 

The only way in which a concrete pavement could have 
been laid on Ohio St. with successful results would have 
been to provide an adequate foundation and then, on ac- 
count of the height of the fill and the width of the street, 
to have reinforced the pavements its entire width with 
steel-wire fabric and provided expansion joints every 25 
ft. Although no “rapid abrasive action” has become evi- 
dent at the expansion joints in this particular pavement, 
it is now considered the best practice to protect such 
joints by metal plates. 

Mr. Green cites Ohio St. as an example of concrete 
pavements under a “moderate traffic (for example 150 
vehicles for 24 hours).” A recent traffic census on this 
pavement. taken over a period of one week, showed an 
average of 526 vehicles per 124-hour day. Of this num- 
ber, 324 were teams, 31 motor trucks and 171 passenger 
automobiles. After four years under such heavy traffic, 
the wear on this pavement, aside from that occurring at 
some of the longitudinal cracks, is not excessive and the 
corrugations are responsible for most of that which has 
occurred. It is an accepted fact that a plain concrete 
pavement is not slippery, but if corrugations are used, 
it is self-evident that the wear on such a surface would 
naturally be more rapid while the corrugations were 
wearing off than afterward. The condition of this pave- 
ment does not justify Mr. Green’s statements that con- 
crete is not suitable for streets carrying traffic in excess 
of 200 vehicles per day. 

The surface-wearing qualities of various kinds of pave- 
ments were tested recently by the city of Detroit, Mich., 
by a machine designed for the purpose. It consists of 
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two large weighted metal wheels, one on each end of a 
horizontal shaft which revolves around a central vertica 
pivot. The shaft is slowly moved back and forth so that 
the wear from the wheels is distributed over a circular 
area 2 ft. wide, paved with the different materials to be 
tested. The shaft is also hinged so that the wheels wi 
follow any inequalities worn in the surface of the pave 


ment. Each wheel is equipped with five  plungers 
faced with steel horseshoe caulks, mounted on a device 
which causes the caulks on each plate to strike the sur 
face of the pavement a severe blow as the wheels revolve 
The weighted wheels correspond to the tires of the 
vehicle and the caulks to the tread of the horses, thus 
producing practically the effect of street tratflic. 

In this test the machine was run at a speed of five 
miles per hour over various “permanent” pavements and 
the material which stood up the best under this punish 
ment was the section of concrete laid under the sper ifica 
tions of the Wayne County Road Commission. The 
wear on the concrete was hardly perceptible. 

To the writer the article in question shows a limited 
observation of concrete pavements and an unfamiliarity 
with present practice in their construction, otherwise 
such erroneous conclusions as the author formed would 
be impossible. During the last three years the writer has 
been closely identified with the investigation of over two 
million square yards of concrete pavement in various 
parts of the country and in no instance when proper ma 
terials and methods of construction were used, has the 
concrete failed to be entirely satisfactory 

C. M. Powe, 
Assistant Engineer, 
Universal Portland Cement Co. 

Chicago, I)., Jan. 10, 1913, 

[It should be unnecessary to remark that ENGinrer 
ING News did not “vouch for’ Mr. Green’s facts or de 
ductions any more than it does for Mr. Powell’s. The re- 
prints noted above were made by our job printing depart 
ment as a matter of routine business. 

Mr. Powell’s letter was submitted to Mr. Green and 
has brought forth the following reply.—Ep. | 


Sir—The various points made by Mr. Powell will be 
discussed briefly. At the start it should be stated that 
the writer is not opposed to concrete pavements in their 
proper place. He maintains, however, that city streets, 
with roadways over 18 ft. wide and carrying any con- 
siderable city traflic, are not the proper place for them. 

The statement that the article in question has been 
reprinted and incorporated in leaflet form was news to 
the writer. Some months ago a request for the permis- 
sion to republish was received and the writer referred th 
inquirer to ENGINEERING News, with the statement that 
he had no further interest in the matter, having disposed 
of the article in question to that journal. 

The personal criticisms of the writer’s experience and 
motives may be passed over with the statement that the 
writer has personally supervised the construction of some 
$6,000,000 worth of street pavements in his professional! 
career and therefore is of the opinion that he is entirely 
competent to judge of such matters. 

Mr. Powell has taken the photograph showing an 
example mentioned in the article and made a very elo 
quent explanation of why the pavement faiied. In his 
explanation he has made many misstatements which 
may be taken up. in detail 
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The statement that the ground was an unsuitable fill 
is incorrect. The pavement was laid on a first-class, solid 
foundation of sand, there being practically no rubbish on 
this site. This statement is made not only from the per- 
sonal knowledge of the writer, but such observation has 
been confirmed by the engineer in charge of sewer con- 
struction for the city of Chicago, who states that the exca- 
vation for the sewer was practically all clear and very 
wet sand. This street is located in what is called Strea- 
torville, named after Captain Streator, and is largely 
made land formed from washings of sand from Lake 
Michigan. The district as a whole was used as a dump- 
ing ground for many years, but as stated before, on this 
particular street there was very little rubbish. The sewer 
department of the city of Chicago also states that partic- 
ular care was taken to backfill thoroughly the sewer trench. 

In the same year that the pavement was laid a 2-ft. 
sewer was constructed in Ohio St. from Fairbanks Court 
to Lake Shore Drive, a distance of 1565 ft., not 1800 
as stated in Mr. Powell’s letter. The part shown in the 
published photograph accompanying the writer’s origi- 
nal article, was west of this sewer construction some 500 
ft., and therefore not at all affected by the construction 
of the sewer. In fact the west 600 ft., which sustains 
probably the heaviest traffic on the street, is in the worst 
condition by far. The east 1600 ft. is badly cracked in 
every direction, but this, however, is certainly not the 
fault of the sewer construction. There is absolutely no 
sign of settlement either on the streets or on the adjoin- 
ing curb. Such unevenness as does occur (which is noted 
as being 0.08 ft. between adjoining sections) is undoubt- 
dition has arisen, not because of settlement of a sewer 


pavement above the sub-grade. This phenomenon is evi- 





Fie. 3. Harvarp Sr... West or Kepzie AVE. 


dent not only on the section in which the sewer was - 


laid, but on. sections in which none was constructed or 
edly entirely due to expansion and contraction. There 
are indeed large sections of this pavement which sound 
hollow under a passing steel-tired vehicle, but this con- 
where the sewer construction could have no effect. 
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The writer does not believe the many 1: 
longitudinal cracks shown in Fig. 1 are the 1 
trench, but because expansion has bowed «6; 
use of the forms placed across the pavement 
creting. They are entirely too irregular a 
much of a wandering character to be accou) 
such a manner. The explanation is not plaus) 
adequately accounts for the pavement’s con|i| 


t 





Fig. 2. 21st Puace, West rrom 41st Ave. 





Fic. 4. Harvarp St., West or Kepzir Avr. 
Fics. 2-4. Vartous CoNcRETE PAVEMENTS IN CHICAGO 
(Submitted by Mr. Green.) 


No statement was made in the article.as to the amount 
of traffic on Ohio St., though Mr. Powell in his letter 
intimates that the writer stated that there were 150 
vehicles in 24 hr. and quotes a recent census to the ellect 
that there were 324 teams over this street in a 12!.-hr. 
day, exclusive of automobiles. Automobiles may be 
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from the question, as their rubber tires. have 
no effect on a concrete pavement. This was so 
the writer’s article. 

‘rd to the amount of traffic, the writer is frankly 
and somewhat skeptical,’ but he has no means 
ving it at this time. Ohio St. is largely lined 
t property. At the extreme east and west ends. 

intervals, there are some large business houses. 


R ough the writer has been over the street many 
si .< he never saw evidences of this much traffic. How- 
cor an apy ease, 324 Vehicles is but a light traffic on a 
lon street. As a comparison, Lincoln Ave.,-in Chi- 
mi vhich is known as a secondary business street of 


the North Side, has, in the vicinity of Belmont Ave., an 
average traffic in 12 hr. of about 1800 vehicles, exclu- 
cive of street cars, while in streets of heavy traffic, such 
as Clark St., in the Loop District, the vehicular traffic 
runs as high as 10,000 in 12 hr. 

The writer has examined practically all the concrete 
pavements In Chicago exclusive of alleys, and these ex- 
aminations have been made at irregular intervals cover- 
ing the past five years. Practically all of them, whether 
the traffic is light or heavy, are in bad condition after 
thev have had three years of use, and this condition is 
due. first, to eracking and, second, to abrasive action, 
which is apparent after the cracks develop. As an exam- 
ple may be cited what is called the Stock Yard pavement 
included in the Union Stock Yards in Chicago, which is 
in horrible condition. This was laid by private contract 
in 1908. The same is true of a concrete loading areawav 
and driveway in front of the Western Packing & Pro- 
vision Co.’s warehouse in the same district. Twenty- 
second St., from 41st Ave. to 42d Ave., a street of 
moderate traffic, is in frightful condition. Twenty-first 
Place, west from 41st Ave., and practically a dead-end 
street, is also in bad condition and getting worse. The 
traffic is exceedingly light. Fig. 2 shows this. Figs. 3-4 
show the condition of concrete pavements in front of the 
Sears, Roebuck & Co. plant on Harvard St., west of 
Kedzie Ave. These streets are in exceedingly bad con- 
dition and are being constantly repaired. The traffic is 
heavy. The corrugations have been worn almost smooth 
and the repairs now occupy more space than the original 
pavement and in some places repairs have been made sev- 
eral times. 

In some of the above streets sewers were laid but a 
short time before the pavement was constructed, and in 
some the sewer was laid several years prior to the pave- 
ment construction. There is little to choose at this time 
between them. On 21st St., from 41st Ave. to 42d Ave., 
a street of very light traffic, the sewer was laid the previ- 
ous year. This pavement in places shows signs of settle- 
ment, but is the only one that does. However, the street 
itself is badiy cracked far outside the lines of settlement. 
Ontario St., from St. Clair to Lake Shore Drive, the next 
street north of Ohio, was paved with concrete in 1909 
and 1910, and in part of the street a sewer was laid in 
1908. The street is badly cracked. The traffic is light. 
Emerald Ave., between 73d and 75th, paved with con- 
crete in 1908; Union Ave., from %3d to 75th, paved with 
concrete in 1909; Lowe Ave., from 73d to 75th, paved in 
N11, are all very badly cracked. Schulze Ave., from 
l13th to 115th, paved with concrete in 1905, is in horri- 
‘le condition. The traffic is heavy. 

On Randolph St.,.on the west approach to the bridge 
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over the South Branch of the Chicago River, a section 
of concrete pavement was laid in 1904 in front of Butler 
Brothers’ warehouse. It replaced granite block and it 
has been stated that it was guaranteed for five years. In 
190%, at the end of the guaranty period, what remained 
of it was taken up and granite block substituted for it 
The traffic is very heavy, this stretch being but a shor 
distance from the Loop District. During its service it 
Was constantly being worn into large holes and as con 
stautly repaired. 

In the letter, comment is made on the new testing ma 
chine advocated by the city of Detroit. The writer saw 
this machine in the recent Cement Show in Chicago. He 
saw very carefully laid concrete slabs compared to very 
carelessly laid creosoted-wood block and brick pavements 
to the confusion of the latter. The test was absolutely 
childish. Any machine which by test produces results 
that are contrary to hard experience, simply brings ridi- 
cule on scientific observation and theory. ‘The absurdity 
of a concrete pavement outwearing a first-class granite- 
block pavement needs no comment. The writer would 
suggest that blocks of concrete in the form and size of 
granite blocks be subjected to a rattler test and the re 
sult published. 

Frequent mention is made of the results obtained by 
the Wayne County Road Commission of Wayne County, 
Michigan. The results obtained in this county on coun- 
try roads are excellent. The oldest road is only four 
years old and according to the statement of one of the 
County Commissioners, is badly cracked. However, this 
commissioner states that this cracking has been largely 
overcome. The writer is inclined to think that his state- 
ment is correct. These roads have an average width 0° 
about 16 ft., and expansion joints placed every 25 ft., 
and they are country roads. It will be noted that the 
writer in his article stated that he believed on a coun- 
try road, where the value of the abutting property would 
not be affected by cracking and where the traffic, even 
when called heavy for a country road, is light in com- 
parison with a heavy city traffic, concrete might be en- 
tirely suitable. 

One of the strong points made by the writer in his 
article was that any pavement which by reason of its 
character developed unsightly cracks in every direction 
was a positive detriment to the abutting property, as it 
would undoubtedly reduce its value. 

The writer has examined concrete pavements in many 
cities and invariably has found that when the pavements 
are two or thfee years old, they are badly cracked. Exam- 
ples of this cracking may be found in Gary, Ind., and 
Mason City, Lowa, both of which cities have in their 
time been advertised widely as to their beautiful con- 
crete pavements. Very little is heard of these pavements 
now. In conclusion the writer might state that at a 
special meeting for the discussion of concrete pavements 
in the rooms of the Western Society of Engineers, one 
of the County Commissioners of Wayne County, Mich., 
who addressed the meeting, advised municipalities to go 
slow in putting in concrete pavements on city streets, as 
their development had not yet demonstrated that they 
would be satisfactory under such condition. 

A very able paper on concrete expansion and contrae- 
tion was presented by Logan Waller Page, Director of 
the U. 8S. Office of Public Roads, before the Ohio Engi- 
neering Society in 1912, and published in its :roceed- 
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ings. It would be well for all interested in the subject 
to read this article. 

P. E. GREEN. 
Chicago, Feb. 4, 1913. 
Concerning the Efficiency Society 


Sir 


17 N. La Salle St., 


I have just had called to my attention your edi- 
torial on the Efficiency Society in your issue of Feb. 6, 
and have been interested in what you conceive to be the 
field of the Efficiency Engineer. 

lor instance, you state that you see no necessity for 
the establishment of a new society of this kind so far as 
efficiency in relation to engineering work is concerned, 
and give as your reason that a special section of the 
American Society of Mechanical Engineers has been or- 
ganized to devote itself to the so called Science of Man- 
agement, and that this seems to fill all the necessary re- 
quirements for the mechanical engineers at least. 

Let me state, in the first place, that there is no special 
section of the American Society of Mechanical Engineers 
such as that which you designate, but that before the 
Efficiency Society was started an effort on the part of cer- 
tain of the members of the American Society of Mechani- 
cal Engineers was directed toward the starting of such 
a Section, and it aborted because it was decided by the 
Council of that Society that such service as efficiency 
engineers supply was not mechanical engineering. 

There is, however, a Committee of the American Soci- 
ety of Mechanical Engineers which devotes itself to the 
subject of administration, and confines itself to a con- 
sideration of the subjects involved in machine-shop man- 
agement, all of which is very proper for a Society of 
Mechanical Engineers; but the subjects of business pro- 
motion, of business finance, of organizing the forces in- 
business enterprise, of credits, of the collec- 
tion and disbursal of funds, of advertising, or selling, of 
purchasing, of the principles of management, of cost 
accounting, of so called welfare work, of employment, of 
the medical supervision of the employee, of profit sharing, 
of systems of wage payment, ef pensions of beneficial or- 
ganizations, of accident insurance—these are not me- 
chanical engineering, but are common subjects of interest 
to people in all lines of business. 

In this city alone there are some 700 factories in which 
engineers may profitably be managers, but the 27,000 in- 
volving the cloak makers, the white goods manufacturers, 
and the hundreds of other industries which do not know 
an engineer in their organization—these involve the fac- 
tories in which the members of the Efficiency Society are 
interested. 

You quote at some length one paper on “Scientific 


volved 


Selection and Assignment of Men in the Creation of an, 


Organization,” and say that it seems well nigh unbelieva- 
ble that it should find a place in the proceedings of a so 
called “scientific society” of the present day. 

I do not know who calls the Efficiency Society a sci- 
entific society. I am sure it has never claimed to be 
such, but I can state that the author of the paper referred 
to is in charge of the selection of the employees of one of 
the largest manufacturing concerns in this country, now 
being reorganized by an efficiency engineer who is a 
member of both the American Society of Mechanical 
Engineers and the Efficiency Society, and has been select- 
ing employees under the system outlined in that paper 
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at the rate of over three hundred per mont! 

siderable period of time, and after the paper 

quoted in the press throughout the country ai 
tributed to the membership of the Ffficien, 
orders have been coming in for copies in lots . 
1000 for distribution among the employing |i 
largest concerns in the country. 

The author of your editorial, however, 1 
standard of your paper in not quoting the pay 
ganization and Management which were read |), 
of the American Society of Mechanical Ene 
which he claims to be an exponent, but sele 
paper for full exploitation in your issue, becs 
says, it was heralded in large headlines 
pers, which notoriously are given to s« 
sensational features of an occasion in 
their readers. 


by the 
‘lecting 
order 


H. F. J. Por 
Secretary, Efficiency 
29 West 39th St., New York City, 
Feb. 14, 1913. 
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The Status of the Engineer 


Sir—I have read your recent comments on the “st 
of the Engineer” and agree with Mr. Hazlehurst. 
states his letter, in your issue of Jan. 23, that 
trouble with engineers as a body is (1) lack of 
geneity and team work, (2) little regard for ethics. 
(3) a very decided tendency toward commercialis 
service. May I state as a fourth trouble, the posing 
so Many men as engineers who are absolutely wn 
of bearing the name and unfitted to carry the respons 
bilities that fall on one practicing as an engineer. 

The general public regard the engineer only as an occa 
sional necessity and often seem to prefer their own 
and judgment even on technical matters, rather thai 
those of a man trained to handle such matters. ‘Too {itt! 
importance is placed on the engineer in the settlement 
of important public questions. 

In my opinion the remedy is this: The engineers as « 
body must come together, demand recognition, and 
quire that only those be allowed to practice the professi 
who are able to pass a state examination. Let this exan 
nation be agreed upon by a board of competent engineers 
of reputation. The old objection arises in some minis 
that many good men might be weeded out. This, | think 
would not happen, for any able engineer, thougl pos 
sibly not able to answer all the theoretical questions a- 
completely correct as a recent graduate, still would M 
able to show any reasonable board of examiners in /|i)- 
own way that he knew his work. Should there be a feeling 
that there would be chance of too many raw graduates 
passing this examination while seasoned men failed, et 
the examination be so arranged as to make it necessar) 
for a man to have had field as well as college or othe 
training to secure the right to practice. 

These requirements would be no more than are re- 
quired in the other “professions.” The word engineer has 
become so general that the opportunity to practice seems 
to depend on how much a man could induce another to 
believe that he knew, rather than what he really knew 
Opportunity to practice depends so much on influence 
that the time is not far distant when the profession of 
engineering will cease to be recognized as a profession 
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me merely, as Mr. Whinery has said, “one of 
‘ble commercial assets of business organiza- 


| before it becomes too late and before our pro- 
f comes anomalous, let us demand that every 
: » practices the profession of engineering be re- 
; ‘o furnish proof of his ability to do so, and of 


h t to good standing in his profession. 


. D. S. Perry. 
urg, Fla., Jan. 27, 1913. 
The Present Status of the Engineer 
S The recent articles in ENGINEERING NEWs upon 


‘tus of the profession make very interésting read- 

ul those who have devoted their time and study 
4 questions involved are rendering a distinct ser- 
viee to engineers everywhere. 

This matter has been gradually fermenting. For years 
there have been read, at the various engineering society 
meetings, thoughtful papers on such subjects as “Com- 
pensation for Engineers”? “A Recommended Scale of 
Prices for Engineering Services,’ “Why are Engineers 
So Poorly Compensated.” Many questions of profes- 
sional ethies have been discussed and various committees 
have been appointed to frame codes. Attempts have been 
made to secure legislation restricting the practice of engi- 
neering to those who have been found qualified by some 
ward, but in only a very few instances have such attempts 
heen rewarded with any great measure of success. All 
these efforts are praiseworthy, but it is difficult to see how 
they have improved the status of any considerable body 
of engineers, either as to their compensation, the dignity 
of their calling, or their professional, business or social 
relations. Committees may fix scales of prices for engi- 
neering services, but only those who are in private profes- 
sional practice are interested in them. Moreover, rates 
which are reasonable for certain services in Chicago are 
unreasonable in the average town or city 100 miles away 
and can not be maintained there. 

Committees have resolved that salaries paid to engi- 
neers are too small and that they should demand more for 
their services. This interests another class of engineers, 
which includes many grades, and these, except perhaps in 
the higher salaried positions, are the ones who, if they 
were as earnestly striving to advance their own inter- 
ests as most classes of people are at the present day, 
would get together and form associations, similar to labor 
unions, and demand better pay. They are prevented by a 
false sense of the dignity of a profession to which the ma- 
jority can hardly be said to belong, as will be more fully 
set forth below. 

Likewise, several codes of ethics have been carefully 
worked out and submitted to the more or less interested 
members of local and national organizations and to the 
fraternity as a whole. They are all good and will have 
a general good effect. Unfortunately such codes adopted 
by engineering societies so far have only been in the 
nature of recommended practice. There has been no at- 
tempt to enforce any of their provisions, as is done in the 
case of the lawyers, the doctors and the ministers. The 
only punishment that can well be inflicted is expulsion 
‘rom some more or less restricted organization, and so 
far that has not been attempted, it is believed. 

The expulsion of a member of even one of the great 
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national engineering organizations would not have the 
effect of practically putting a man out of practice, as is 
the case in the legal, medical and clerical professions. 
Indeed in a great many cases it might not injure an engi- 
neer at all in the eyes of his clients. 

If, for instance, the American Society of Civil Engi- 
neets, with headquarters in New York, most of its meet- 
ings held in that city, and with the majority of its rigidly 
selected membership residing in that vicinity, should 
discipline a member residing in Kalamazoo, Mich., who is 
popular with his clients, it might be a question which 
would suffer most in local prestige—the Society or the 
member from Kalamazoo. All this is not meant to dis- 
courage the adoption of codes of ethics, but to point out 
their limitations. 

It is hard to induce legislators to pass laws restricting 
the practice of engineering. Many of them condemn such 
laws as prohibiting free opportunity, and therefore con- 
trary to the American spirit. They may have had very 
little contact or acquaintance with engineers, and con- 
sider that if a man wants line and grade stakes set for a 
new building, or a system of farm drain tile laid out, he 
should be privileged to employ John Jones who, he knows, 
has never had a technical-school education, but who has 
been performing such services satisfactorily for his 
neighbors. Other legislators think they see an attempt 
at monopoly, of benefit only to those who are pressing 
for the legislation. And moreover any such legislation 
must have its inequalities and injustices, even though 
very careful provisions are made toward avoiding them. 

However, it would seem that in legislation lies the only 
hope for placing of the profession of engineering upon its 
proper plane, and establishing it in the eyes of the peo- 
ple upon a level with the other learned professions. But 
we need to get down to basic conditions, and see things if 
possible from an outside viewpoint. It is best to go afield 
of engineering, for the point of view of the average engi- 
neer is sometimes thought to be not very broad, for the 
reason that his training ahd habits of thought are along 
mathematical lines. 

Let us examine briefly conditions inside the three lead- 
ing professions, so called. 

Of these the medical group is perhaps the most thor- 
oughly educated and its standing in the community, as a 
profession in the best sense of the word, is perhaps the 
highest. Nearly all doctors are good citizens and are 
looked up to as leaders in the community. They have a 
well recognized and admirable code of ethics. 

The clergy have all degrees of education, from the 
highest to nearly the lowest, depending largely upon the 
requirements of the different denominations and loca- 
tions. But, as a rule, the poorly educated clergyman finds 
himself so placed as to be as efficient among the people he 
serves as is the more educated one in his place. Owing 
to the nature of their calling these men are almost wni- 
versally respected—although many of them have little 
part in the life of the community, at least beyond that 
portion of it which attends their own church. The lay- 
man, perhaps, observes no strong system of professional 
ethics among the churchmen, as they are naturally gov- 
erned by the high system of ethics and morals which they 
are trying to impress upon the world at large. But we 
all can recall cases of effective discipline, both formal and 


informal, following conduct inconsistent with this high 
calling. 
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The legal profession is suffering from lack of education 
in many of its members, and the low standards of admis- 
sion to the bar in many states, together with too much 
pernicious political activity, and other causes. Conse- 
quently, as a whole, this profession is not in as good re- 
pute as the others. There are great temptations to use 
an intimate knowledge of the technicalities of the 
statutes to circumvent the true spirit of the law. Such 
codes of ethics as the profession has do not strike at this 
and other acts which offend the moral sense of the people. 
Consequently, there has grown up a feeling of more or 
less distrust of the whole profession, and which is well 
summed up in such familiar expressions as, “A man does 
not go to law to get justice, but to get—what he can.” 
This is not as it-should be, and is somewhat enlarged 
upon here to show that this one of the three leading and 
longest established professions has as serious problems 
confronting it as has the engineering profession. 

Looking out over the engineering field, conditions ap- 
pear to be chaotic. In spite of all the efforts mentioned 
above, it seems most difficult to raise the standards of 
practice, the rates of compensation or the standing of 
engineers among their fellow men. It appears to the 
writer that a broader and really more sensible study 
should be made of the possible attack on this problem. 

Let us compare the practice of engineering with that 
of medicine. Not everyone who practices medicine is a 
doctor, entitled to write “M. D.” after his name, with all 
the learning, the skill, the governmental supervision that 
those letters imply. The drug clerk who recommends and 
sells one something to ease an aching tooth or heal a 
bruise is performing true medical service. The house- 
wife, with her simple skill and homely but efficacious 
remedies, practices medicine. The faithful nurse, who is 
given a considerable amount of discretion by the doctor 
and who is expected to act in emergencies during his ab- 
sence, must be conceded to be a medical practitioner to 
that extent. All these and many others have an important 
part in treating human ills, bat only the doctors, the 
“M. D.’s,” beiong to the medical profession. 

We find, in turning to the practice of law, that the 
average business man tries to be well enough posted on 
legal principles to steer clear of entanglements. Law- 
yers’ clerks, notaries, justices and others draw up legal 
papers and handle minor cases. Corporation claim 
agents seek to adjust legal claims. These and many 
others handle legal matters, but only the lawyers, admit- 
ted to the bar and licensed to represent others in court. 
are generally considered as belonging to the legal pro- 
fession. 

So in the profession of theology, it may be said with- 
out irreverence that we are all enjoined to minister to 
the wants of others in a humble way, and to inculcate 
principles of right living, but only the clergy, licensed 
and ordained, belong to the sacred profession. 

In seeking to place the engineering profession upon the 
same high plane as these other three professions, it seems 
as if we lose sight sometimes of the fact that similar con- 
ditions exist in the practice of engineering. The attempt 
should not be made to gather everyone who, in a limited 
way, practices engineering or who may be called an engi- 
neer into the profession of engineering. 

The young man, whether technically educated or not, 
who has charge of the construction of a piece of sewer 
work, for instance, will seldom be regarded by the public 


as a professional man, although he may be fitt): 
for professional work later on. Neither wil! 

college graduate employed as instrument man. 
direction of a chief of party; he should be rated 
class mechanic, and is usually so considered | 
affairs. 

Other classes which should not be included 
bership in the profession which readily come in 
the ordinary surveyor, the draftsman (unless hy 
signer), the commercial engineer (who uses }i- 
edge as an aid to salesmanship only), the engine 
ing an executive position (in most instances), mos; 
neering contractors and some contracting enginercr. (if 
we may be allowed to make the distinction), techyical)y 
educated but not trained men (that is, men who hav, 


( 


envi- 


an engineering education but who have not put it into 
practice outside of a class room). 
It would seem as though all the consulting enginoors 


the engineers in private practice, and all others who think 
themselves entitled to call themselves professiona! men 
according to the above standards should get tovether. 
under the leadership perhaps of the American Institut 
of Consulting Engineers, and work up the subject along 
these lines: (1) Provide for some distinguishing title. 
such as “Consulting Engineer,” or degree, like “ID. B..” 
or better perhaps, “D. C. E.,” or “D. M. E.,” ete.: (2) 
arrange for awarding of these degrees from within: (3) 
draw up and enforce a code of ethics and rules of pro- 
fessional conduct, modeled after the physicians’, especi- 
ally as regards consultation with experts in the most im 
pertant cases and in work out of the ordinary. 

Mention has been made of the difficulties that have 
been met with in trying to secure legislation. It would 
seem at the start inexpedient to attempt much in this 
line, but, as an entering wedge, a brief act providing a 
considerable penalty against a person who hangs out a 
sign with the letters “D. C. E.,” for instance, after his 
name, or who falsely represents himself so to be, would 
seem to be of such a nature as to receive favorable con- 
sideration by the average legislature. The enforcement 
of such an act would be of great benefit from the start, 
and additional legislation should be less difficult to secure 
as time passes and the engineering profession gradually 
establishes itself in the eyes of the people. 

E. H. Cowan, 
Engineer and Contractor. 
Taylorville, Ill., Feb. 3, 1913. 
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The Report of the Joint Committee on Concrete and Re- 
inforced Concrete, reprinted in part in our issue of Fed. 6, 
1913, p. 258, has several errors in the formulas (given on our 
p. 263), which were copied into our abstract. The corrections 
are as follows: 

After equation (2) substitute j for k so that the line now 
reads “(For fs = 15,000 to 16,000, and fe = 600 to 650, j may 
be taken at %.)” 

In equation (4), last term, j should be omitted so that 
equation now reads 


2M _ 2 pfs (4) 
fe= ibde * k 

In equation (12), second term of numerator, t* should be 
t% Equation then reads : 


kat? — 242) b +] ced — #)* (t + 2 (kd - t)) |b’ 
3 j 7." 


12) 
t@kd — tb + (kd — t)* b’ 
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The Program for Completion of 
Culebra Cut* 


excavation in Culebra cut will be carried forward in 
janee with the following program: 

see sake level will be brought-up to +50 by July 1, 1913. 

‘nd after July 1, the lake will be permitted to rise con- 
' usly, and steamshovel work in the cut can continue as 
; is the height of the Gamboa dike will suffice to hold 

} the water of the lake. The top of the dike is about 

ation +78. Inasmuch as with a season of average rain- 
. an elevation of +74 may be expected to be reached 
oe? Oct. 10, the dry excavation may be continued in the 

‘until Oct. 1, 1913. It may be necessary to floed the cut 

\y time thereafter. This program has been laid out so 

, obtain a lake elevation of 85 ft. above sea level on 

1. 1913, and in accordance with it, Gorgona Shops will be 
eoded out about Sept. 15. 

On Feb. 1, there had been dug out of Culebra cut $8,592,- 
07 cu.yd. of rock and earth, and there remained to be exca- 
vated approximately four million cubic yards not including 
present slides. The work is now practically confined to three 
out of the nine miles of the Cut. 

The section in which the work is being carried on is from 
a point near Empire, to a point near the old hamlet of 
Cucaracha, about one-half mile north of Paraiso. This in- 
eludes the channel in front of Empire, Culebra, Rio Grande, 
Gold and Contractors’ Hills, and a short distance south. In 
accordance with the original plans the work is being prose- 
cuted so as to keep the highest point in the Cut somewhere 
about half way between the ends to assist in drainage, and 
to make it possible for leaded spoil trains to run down grade 
in going through the Canat, The summit in the pioneer or 
lowest cut is’ now abovt opposite the administration build- 
ing at Culebra, and here the excavation is down to 61 ft. 
above sealevel, 21 ft. above the bottom of the Canal. The 
drainage is continued as heretofore, through the main culvert 
of Pedro Miguel Locks on the south end, and into the sump 
at Gamboa at the north end whence it is pumped into the 
Chagres. 

At present 37 steamshovels are at work, and when emer- 
gency demands some of them are run on double shift, making 
twelve hours a day. The daily excavation in January aver- 
aged over 50,000 cu.yd., and this is being maintained at the 
present time. The equipment engaged in hauling the spoil 
includes 124 locomotives 1512 flat cars of 19 cu.yd. capacity, 
199 steel dump cars of 17 cubie yards, and 136 dump cars of 
10 cubic yards capacity. In blasting work 359 drills are em- 
ployed, and in January 396,250 lb. of dynamite were used; 
about 0.35 lb. per cu.ra. of material excavated. 


The Slides 


Although there is nothing new in the manner of the de- 
velopment of the «tides on either bank of Culebra Cut, they 
have shown unerpected activity during the past few weeks. 
The theory once held, that these movements of the banks 
toward the Canal were more likely to occur in the rainy rea- 
son than in the dry, was abandoned a year ago when the 
most notable slides of the year occurred in the dry season. 

The latest movement of a large amount of material oc- 
curred on the night of Feb. 4, when a pocket of earth and 
icose rock on the east bank opposite Hodges Hill at Culebra 
settled downward and moved 80 ft. into the Canal. The 
movement began about 9 o’clock and continued two hours, 
in which time the bank sank in places as much as 60 ft. 
The break is 1000 ft. long across the face toward the Canal, 
and extends back 680 ft. from the face of the bottom slope. 
A steamshovel was moved toward the center of the Canal, 
and three railroad tracks were temporarily blocked. The 
break in the bank that indicated a probable slide at this 
soint was noted two months ago, but the movement was un- 
expected at this time. Apparently it is like a large number 
of other slides, merely a loose mass of rock and earth mov- 
ing on an underlying surface of rock that dips toward the 
Canal. The toe of the slope having been dug away, the 
mass moved of its own weight. It is estimated that two 
miliion eubie yards are in motion here, although this is 
largely conjectural, because it is not known on what slope 
the: materia) is moving. Two steamshovels are digging out 
this slide, 

A survey of the old slide at Cucaracha, which has resumed 
activity recently, was made lat week. It is estimated that 
from two to three million cubic ards of material are now in 
motion here, but this alse is subject to the qualification made 
above. On the other han? it is >ot believed that all of this 





*From the “Canal Record,” Fe. 12, 1913. 
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material will move into the Canal. Five steamshovels are 
now at work there. One day last week one of these was put 
out of service temporarily when the material it was digging 
flowed about it and covered the loading tracks. It was «x- 
tricated within 24 hours, and is again at work Incidents 
like these have become part of the day’s work in Culcbra 
Cut and the men have become so accustomed to meeting 
such emergencies that delays on account of them are con- 
tinually growing less. 

A 95-ton steam shovel is being so altered that it can lift 
spoil 21 feet above the track on which it is standing and 
load it into cars This is necessary for the purpose of 
handling material to advantage in Cucaracha slide. 

The bench on which the shovel will work through the 
sliding material is 40 feet above sea level, and ic is necessary 
for it to load upon cars that are on a bench 57 feet ubove 
sealevel. The floor of the flat car is three feet above the 
track, so that the total lift is 20 feet. Shovels of this class 
now load 17 feet above the level of the track on which they 
stand. The alterations consist of extending the boom 21 
inches by adding two 15-inch I-beams, and arrangine the 
sheaves upon them as sisters instead of tandem, as at pres- 
ent; lengthening the dipper stick six feet making it 24 ft. 6 
in. long; and fixing upon it a 3-yard instead of a 5-yard 
dipper. 

33 


Recent Cucaracha Slides, Panama 
Canal 


The accompanying illustration shows the slide which 
occurred on Jan. 16 at Cucaracha on the east bank of the 
canal just south of Gold Hill, described in a note in our 
issue of last week. It will be remembered that this slide 
carried the earth clear across the canal prism, choking 





PHO, GRAPH OF THE CUCARACHA SLIDE OF JAN. 16 AND 
17, CuLepra Cut, Panama CANAL 
(Copyright by Underwood & Underwood, New York City) 


all five railway tracks. This slide proper contains only 
about 400,000 cu.yd., but its giving way was the indirect 
cause of further slides which will involve an additional 
amount of excavation estimated at over 1,000,000 cu.yd. 

The Cucaracha slides have been a source of constant 
trouble and delay ever since the days of the French canal 
company. No sooner had the American engineers taken 
hold of .the work in 1905 than they too commenced to 
experience difficulties. Between 1905 and July 1, 1912, 
nearly 3,000,000 cu.yd. of extra excavation have been 
necessitated by slides at this point, which had, at that 
time, already covered an area of 47 acres and had broken 
back nearly 1900 ft. from the canal center line. These 
slides have been due to the slipping of the top layer of 
clay and earth on a smooth sloping surface of harder ma- 
terial. 

A report on the nature and geology of the slides ap- 
peared in ENGINEERING News, Nov. 28, 1912, p. 1021. 
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Notes from a Traveler in Mexico 


On account of the recent startling events in Mexico, 
the following extracts from personal letters of a repre- 
sentative of the Hill Publishing Co., now traveling in 
Mexico, are of interest. 


(Feb. 9, at Tepeixco Camp.) From 1:30 p.m. to 5:30 p.m. 
I drove 20 miles in a single-seated buckboard, drawn by 
three mules, containing mail, express, two Mexicans and my- 
self. Had a delightful drive through pine woods and 
through fields of maguey cactus—everything green, luxuriant 
vegetation—strange for Mexico! Turkeys, turkeys every- 
where, but all too tough to eat? Everything quiet and 
peaceful. It is hard to believe that this fair, sunny, beauti- 
ful country is torn with civil war and bloodshed. No news 
from Mexico City since noon. The telephone line is working 
to the Nonoalco plant on the edge of the city, but not to the 
center of city and main office. Report at 1 p.m. was that 
firing had stopped. Cannon balls were falling around the 
Nonoalco plant in the morning. As yet, foreigners have not 
been bothered. 

Events in Mexico City are sole topics of conversation. All 
women in these camps were ordered by the company to leave 
before Feb. 4. Most of them are in the United States, but 
some are in Mexico City. Some of the fellows are talking of 
packing grips so as to be ready to leave. The company has 
a stand of 19 army rifles. Tonight the men are learning how 
to load and aim them. My grips are in New Porter's Hotel; 
I hope they don’t break in there—glad I am out here in a 
tent. I think the trouble will be all over by Tuesday night, 
when I get back to the city. It does not worry me a bit, only 
this may knock my business in the head. 

(Feb. 10.) Morning spent at Camp Tepeixco—22 miles 
from railroad. In the afternoon walked over the mountains 
to Camp Quacuenella. It was only four miles, but I had to 
climb over two mountains that were over a thousand feet 
above the camp. There the superintendent dressed me up 
in rubber hat, slicker, and hip boots so big I had to hold 
them on, and then he took me into tunnel No. 17, a distance 
of one mile to the “face.” They work without a shield; a 
jet of water spouts from every drill hole, running a meas- 
ured 700 gal. per min. Saw an underground stream as big as 
my leg spouting out. Reminded me of John Burroughs’ 
essay on “Springs.” The face of tunnel was 1000 ft. ahead 
of the concrete and timbering. They have trouble with 
this water; the work was very interesting, though not so 
much so as the trip I took five years ago into the Detroit 
River tunnel under 28 1b. air pressure. Men on this job 
here came from the Pennsylvania R.R. tunnel in New York. 

(Feb. 11.) I spent from 5 to 10:30 a.m. in a three-mule 
buckboard going from Tepeixco to Corinea. From 1 p.m. to 
this hour (3 p.m.) have been en train for Mexico City. Fierce 
rumors. Guess they are fighting today (though at Corinea 
last night we had a false report of battle). 

I hear that street cars and taxis are not running in the 
city. A few cabs or “coaches” are said to be going, though 
hard to get, and they charge four to ten times ordinary 
rates. Reperts are also that the city is surprisingly orderly 
with no anti-foreign feeling. I have noted very little un- 
friendly feeling and feel perfectly safe. There is a nervy 
bunch of Westerners here; the New Yorkers are going home. 

(Two hours later.) We are now 1 hour late; waited at 
a- junction for a carload of soldiers. It would make you 
laugh to see them. Most of them carried a game cuck tied 
up in a piece of cloth, head and tail sticking eut. Several 
had on their shoulders some kind of an animal with a long 
nose—a sort of raccoon I think. One led «1 dog. With them 
were quite a number of women with packs on their backs 
and chickens in their arms. That is their commissary de- 
partment. (This train jolts worse than the Vermont Certral 
—it is a tiny branch line.) 

Don’t worry about me. Have plenty of money. Have cn 
me $167 in U. S. Gold—most of it next mv hide under my 
garter. They will have to strip me to find it. Have a 
$2-cal. Colt automatic in shoulder holster under my arm— 


well hidden so they won't find it and take it awa: Have 


never had any trouble and do not expect any. 

(Mexico, City, Feb. 12.) The hack man last night at 
station said he could not drive across city to this hotel, but 
finally ended by making it as the firing had ceased. The 
street cars are standing where they stopped, and the city 
was strangely quiet. Few people were on the street: those 
that were out were standing in little groups talking—are 
very orderly and quiet. No police were in sight. These 
peons seem to deserve great credit for their behavior. 

I walked all over from 8:30 to 11 p.m. The Government 
forces are on the West end of Alameda (3 blocks from 
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here—only 1 block to the Alameda North). The, 
zens to approach to the lines but no farther. 
chine guns are located in this street, two blo, 
this hotel to sweep the street at right angles t, 

Also walked down San Francisco St. to with; 
of the Zocalo or Main Plaza. Rurale outposts stv; 
corners, one block from the Zocalo. There is no s 
feeling—no one even looked at me. Americans seeea 
with all respect. pe 

This hotel is in line between the Governme: 
Zocalo (where Madero is) and the Cuidadela 
(where Diaz is) but it is out of the direct line o; 
the forces move up. 

A big bomb just burst in this street in the 
Piece of bomb and some bullets dropped in th 
front of this hotel. Boys grabbed them before th: iat 
rolling. Sounds like 4th of July outside. I hay 4 a 
dead horses or dead men—report was that streets 
of them. But I was not permitted by soldiers to 
streets where fighting occurred yesterday. 

Firing started at 7:10 a.m. Quite interesting 
glad to be here. 

(Pachuca, Hgo., noon, Feb. 13.) The papers giv: 
reports about preparations of the United States. 
no anti-American feeling shown in Mexico City. 1 was «ny 
the street alone, and at times with one American, tw. 
ings and most all of yesterday. This morning we 
the depot through two miles of the toughest part of 
with no police on the streets, and no one even look 
It is surprising how well behaved the peons are: th: ot 
seem to like either side of the difficulty and remain » a 
There was an anti-American demonstration in Pach: 
week (which caused me to visit Necaxa first) but it 
and quiet now. 


1 at us 


is Over 
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The engineering schools of the land-grant universities 
and colleges of the United States on Jan. 24, at Wash- 
ington, D. C., formed an association to deal with prob- 
lems peculiar to such institutions (by reason of the land- 
grant act of Congress under which they were established) 
and to codperate with the agricultural association of th 
same colleges, which has been active for many years. 
“The membership of the new association comprises the 
presidents of these institutions, the deans of the engi- 
neering schools in them and such other representatives as 
each president may select. A single vote is allowed to 
each state school represented. The U. 8. Bureau of Edu- 
cation has a right to representation and one vote. About 
two-thirds of the states were represented at this first 
meeting by their deans of engineering or presidents. ‘The 
U. 8S. Commissioner of Education and part of his stall 
vere present. The following officers were elected: Presi- 
dent, J. P. Jackson, dean of the school of engineering at 
Pennsylvania State College; Vice-President (ex-officio), 
T. P. Claxton, U. 8S. Commissioner of Education; Secre- 
tary-Treasurer, A. Marston, dean of the engineering ‘e- 
partment of Iowa State College. The executive commit- 
tee consists of the foregoing and the following: W. M. 
Riggs, president of Clemson Agricultural and Mechani- 
cal College of South Carolina; H. W. Tyler, professor of 
mathematics of the Massachusetts Institute of ‘Tecl- 
nology; A. W. Smith, dean of Sibley College at Cornell 
University; G. W. Thistle, dean of the engineering <e- 
partment of Michigan Agricultural and Mechanical (ol- 
lege. C. H. Benjamin, dean of the school of engineer- 
ing at Purdue University, was appointed chairman of a 
committee which is to be continued through the year 
to consider the public relations of institutions of this 
class. 
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cepypys INSTITUTE OF TECHNOLOGY—The Alumni 


< ‘on of this Institute held a dinner at the. Hotel 
Aat ‘ew York City, on the evening of Feb. 14 to cele- 


. completion of ten years of service by Dr. Alex- 
«. Humphreys as President of the Institute. Out 
1500 living graduates of the Institute, nearly 
»00) were present at the dinner. There were also present 
ied guests a large number of prominent engineers 


a rineering educators. E. H. Peabody, of the class 
; . "0, acted as toastmaster and succeeded in enforcing a 
fi »inute rule upon the dozen after-dinner speakers by 
th »edient of having the lights on the large electro- 
» the center of the ball room automatically dimmed 
each speaker’s five minutes’ interval expired. 


\mong the speakers were Dr. Palmer C. Ricketts, Di- 
rector of Rensselaer Polytechnic Institute; Dr. Henry 5. 
Pritchett, President of the Carnegie Foundation; Prof. 
Chas. F. Kroeh, who still holds the chair of modern lan- 

wes at Stevens Institute and is the only one remain- 
‘ne of the original faculty of the Institute at its founda- 
tion in 1871. Dr. Humphreys in his address referred 
briefly to the plans of the Institute for enlarging its lands 
and facilities on its new site at Castle Point, Hoboken. 


Oregon AGRICULTURAL CoLLEGE—An annual engi- 
necring show has recently been given at this institution 
by the students in civil, electrical and mining engineer- 
ine departments, and in the school of forestry. The uses 
of ele tricity were shown, including a wireless telegraph 
station, which attracted great attention. Communication 
was established between this and every station on the Pa- 
cific Coast from Alaska to San Diego, and with the 
Hawaiian Islands and ships at sea. There were shown 
also methods of irrigation, fire fighting, and forest sur- 
veying, highway construction, the construction of farm 
buildings and equipment. The funds received from the 
show are used to support a monthly student magazine. 


Onto State UNiversiry—A two weeks’ winter course 
in highway engineering is to be given from Feb. 24 to 
Mar. 8, under the auspices of the Civil Engineering De- 
partment of the College of Engineering in codperation 
with the State Highway Department and the Ohio Good 
Roads Federation. The program shows 42 items, four 
of which are inspection trips, two are laboratory demon- 
strations, two are meetings for the discussion of ques- 
tions which the visitors desire to have answered, and one 
is a symposium on patent and proprietary materials or 
processes; these are in addition to lectures on the eco- 
nomics and engineering of roads in general, on various 
types of construction, on the various kinds of materials 
locally available, on the preparation of sub-grades, the 
construction of culverts, bridges and foundations, on 
legislation, foreign practice, maintenance, etc. It is ex- 
pected that two classes of men will attend these lectures 
and they have been arranged to appeal to both. One 
class will be men having an engineering training and 
some experience in road construction ; the other class will 
be men without an engineering training, but who need 
information about material, construction and mainte- 
nance, and the methods of securing economical and effi- 
cient work, 

In addition to the regular teaching staff of the uni- 
versity, well known specialists have been secured for lec- 
tures. Each lecture will be one hour long, and is to be 
followed by a 45-min. discussion. 


Synchronizing the Talking and Motion Picture Machines 
has been accomplished in a new invention of Thomas A, Edi- 
son. The Kinetophone, as this latest amusement machine is 
called, was demonstrated in five theaters in New York Citys 
on Feb. 17 and was reported to be a complete success 


The Bursting of a Centrifugal Drier in the plant of th 
Park Woolen Mills, at Rossville, Tenn., on Feb. 20, killed 
one and injured two other mill employees The regular 
operator on the extractor is reported to have opposed an in 
crease of steam pressure on the machine, claiming that it was 
working at its maximum safe speed. When the pressure was 
raised this man ran from the machine and escaped injury 


A Block on the New York Subway on the evening of Feb 
18 tied up part of the system for two hours, between 8 and 
10 p.m. A broken brake-shoe on a north-bound train, in the 
West Farms branch, flew against the third-rail and caused a 
short circuit. 


A Conflagration in Tokio, Japan, on Feb. 19, is reported to 
have consumed 3000 buildings and made 15,000 people home- 
less, and destroyed property worth $2,500,000. 


The Ralliway Valuation Bill now pending in Congress 
passed the Senate on Feb. 24 It had previously passed the 
House. Some differences in the bills passed by the two 
houses will require a conference, but it is stated that the bill 
passed the Senate with little opposition and the probabilities 
are that it will become a law before the end of the session 
The bill requires the Interstate Commerce Commission 
through a corps of expert engineers, to value the property 
of all railways, telegraph and telephone companies and other 
common carriers, to determine the amount that has been ex 
pended upon the properties, the cost of their reproduction at 
the present time, the value of all properties now held by 
them, and the value of all their intangible property such as 
franchises and good will 


A Reinforced-concrete Roof over a moving picture theater 
in course of construction at 16th Ave. and Bergen St., New- 
ark, N. J., callapsed for a portion of its area on Feb. 15, 
1913, shortly after a number of laborers who were working 
under it had left. The roof was a flat concrete slab span- 
ning between the wall and a girder 12 ft. back from the 
wall and was reinforced with straight rods Although a 
larger portion had recently been cleared of its supporting 


struts, the fallen section was only about 40 ft. long Ap- 
parently the design was not over safe and the set of the con- 
crete had been retarded by the cold weather The forms 


had been removed two days before the failure but there had 
been freezing weather up to the day of the collapse, when the 
temperature became quite warm. The inspector of buildings 
has ordered the removal and reconstruction of the entire 
roof. 


A Profit-Sharing Plan has been placed in operation by 
the architectural and engineering firm of Ballinger & Perrot, 
with offices in New York and Philadelphia Profit sharing 
has been practiced by this firm in the past to the extent 
of alloting a certain portion of the net profits to the heads 
of the several departments. This has proved so satisfactory 
that it has been decided to extend the plan to all employ- 
ees. The firm makes no pretense that this plan is a philan- 
thropic one but merely states that, in its experience, it results 
in mutual benefit to employer and employee and 
the efficiency of the entire working force. 

The new plan is worked in two ways. First, there will 
be a division of a certain sum set aside from the profits, tn 
which all employees will share equally, irrespective of their 
salaries. Secondly, there will be a division of an additional 
amount set aside from profits, an allotment being in propor 
tion to the ratio of an employee's salary to the total sal- 
arle paid 


increases 
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Mr. lL. I. Stone has been appointed Assistant Engineer of 
the Grand Trunk Ry., with headquarters at London, Ont. 


Mr. H. H. Gibson has been appointed Chief Engineer of 
the New Orleans Southern & Grand Isle Ry., at Algiers, 
Ala. 


Mr. James Boyd has been appointed Assistant Engineer 
of the Grand Trunk Ry., with headquarters at Hamilton, 
Ont. 


Mr. W. A. Siegner has been appointed Assistant Engi- 
neer of the Grand Trunk Ry., with headquarters at Strat- 
ford, Ont. 
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Mr, H. A, Palmer has been appointed Assistant Engineer 
of the terminal division of the Grand Trunk Ry., with head- 
quartera at Toronto, Ont 

Mr. J. G. Sheldrick, until recently Resident Engineer of 
the Minneapolis, St. Paul & Sault Ste. Marie Ry., at Superior, 
Wis, has been promoted to be Division Engineer at Su- 
perior, 

Mr. H. R. Carpenter, formerly Assistant Engineer of the 
Missouri Pacific Ry., at St. Louls, Mo,, has been promoted to 
be Engineer of Maintenance-of-way, with headquarters at 
St. Louls 

Mr. Frederick H, Hammill, recently Division Superin- 
tendent of the Chicago & Northwestern Ry., at Boone, Towa, 
has been promoted to be Assistant General Superinten- 
dent, with headquarters at Boone, 

Mr. A. Syverson, formerly Trainmaster of the Chicago 
& Northwestern Ry., Belle Plaine, lowa, has been appointed 
Superintendent of the Ann Arbor R.R., at Owosso, Mich,, 
succeeding Mr. W. 0D. Holliday, realigned, 

Mr. «. KE. Hix, recently Car Accountant of the Seaboard 
Air Line Ry,, at Portsmouth, Va., has been appointed Sup- 
erintendent of Transportation, succeeding to the duties of 
Mr. J. M. Shea, General Superintendent, resigned, 

Mr. KE. 8S. Heyser, formerly Trainmaster and Roadmaster 
of the St. Louis, Brownaville & Mexico Ry. at Kingsville, 
Tex., has been appointed General Superintendent of the Ban 
Benito & Rio Grande Valley BR.R., at Ban Benito, Tex 

Dr. Ernat J, Berg, M. Am, Inat, BK, E,, for the past four 
years Professor of electrical engineering at the University of 
lilinols has been appointed Professor in charge of the elec- 
trical department of Union College, Schenectady, N. Y, 

Mr. F. J. Byington, Assistant Division Superintendent of 
the Chicago & Northwestern Ry,, at Baraboo, Wis, has been 
promoted to be Division Superintendent at Roone, lowa, sue. 
ceeding Mr, Frederick H, Hammill, promoted, as noted elae- 
where, 

Mr. A. W. E. Fawkes, recently connected with the con- 
atruction of the mechanical filtration plant of the Minne- 
apolis, Minn,, water-workas, described in our issue of June 27, 
1912, ja now Kngineer in charge of the water-works of Cal- 
mary, Alta. 

Mr. & J. Van Ornum, Assoc, M. Am, Soe, C. E., recently 
City Engineer of Pasadena, Calif,, has opened an office in the 
Pacific Bldg, San Francisco, Calif,, aa a consulting engineer, 
specializing in reinforced-concrete construction and muntel- 
pal work 

Mr. W. G. O'Malley, for a number of years General Master 
Mechanic of the Lackawanna Steel Co,, Buffalo, N, Y., has 
accepted a position with the Pittaburgh Crucible Steel Co,, 
in connection with the building of their new plant at Mid- 
land, Penn, 

Mr. H. Ul, Eeeleston has resigned as Assistant Supervisor 
of Bridges and Bulldings of the Baltimore & Ohlo Chicago 
Terminal RR, at Chicago, Hl, to become Supervisor of 
Bridges and Buildings of the Chicago Great Weatern Ry., 
at Des Moines, lowa 

Mr, H. B. Holmes has been appointed Resident Engineer 
of the Kansas City, Mexico & Ortent Ry,, at Kansas City, 
Mo. Mr. Holmes succeeds to the duties of Mr. W, W. Col- 
pitts, M. Am, Soe, C, BK, Chief Engineer, resigned, as noted 
in our tsaaue of Feb, 6 The position of Chief Engineer has 
been abollahed, 

Mr. George M. Brown, a civil engineer, of Princeton, 
N. J., has been appointed Superintendent of Public Works 
of Princeton, a newly created office, The office combines 
the former ones of Street Commissioner and Borough En- 
wineer. Mr. Brown ta a eraduate in elvil engineering of 
Princeton Untiveratty 

Mr. A. B. Warner, Engineer of Matntenance-of-way of 
the Chicago, Rock Island & Pacific Ry., at Bl Reno, Okla,, has 
been appointed Superintendent of the Chicago, Rock Island 
& Gulf Ry., with headquarters at Fort Worth, Tex,, sue- 
ceeding Mr. C. L. Ruppert, transferred to El Reno, to suc- 
ceed the late J, McGle 

Mr. W. T. Main, recently Division Engineer of the Chi- 
cago & Northwestern Ry,, at Chicago, IL, has resigned 
to engage tn private practice. He is succeeded at Chicago 
by Mr, 8 8 Long, formerly Division Engineer at Madison, 
Wis. Mr. W. J. Jackson, Division Engineer at Antigo, Wis, 
has been transferred to Madison to succeed Mr, Long. 


Dr. E. G. Acheson, of Niagara Falla, N, Y., Inventor of 
carborundum, ailoxicon, a method of making graphite and 
other abrasives and lubricants, has been decorated by the 
Czar of Russia with the Order of St. Ann, an order estab- 
lished tin 1797 by the Emporer Paul T and ranking high among 
the various ordera of nobility of Buropean governments, 


Mr. J. A, Somerville, Superintendent of T 
Missourt Pacific Ry., at St. Louls, Mo. has be 
to be Buperintendent of Transportation of th. 
cifle and the St, Louls, Iron Mountain & Southe, 
headquarters at Bt, Louls, Mo., succeeding Mm, 
recently promoted to be General Superintendent 
portation, 


erm 


Mr. Edgar 8, Closson, Assoc, M. Am. Soc. « 
Asaistant Engineer, Public Service Commission of 
First District, has been appointed Town Superviy 
clair, N. J., in charge of engineering and pul 
Mr, Closson graduated from Unton College, Scher: 
in 1906, and for several years has been 
work on the New York City subways, 


Mr, R, 8, Buck, M. Am, Soe, C. EB., recently appe 
Engineer of the Dominion Bridge Co, Montres| 
Chief Engineer of the Manhattan and Queensborou 
New York City, from 1899 to 1902, and not of th. 
burg bridge, as stated in our issue of Feb. 6 Mr. | 
Consulting Engineer in charge of the same bridwees + 
to 1907, but not Chief Engineer of the Department 
as erroneously stated, 


engaged 


of 


Lieut,-Coel, William V, Judson, Corps of Engines: 
Engineer Commissioner of the District of Columbian. ) 
assigned to duty on the Panama Canal under Col « 
He is succeeded as Engineer Commissioner by Maj 
Harding, Corps of Engineers, U. 8S. A. at present 
to Col, Sibert, Division Engineer of the Atlant: 
of the Panama Canal, Maj, Harding was Assists: 
gineer Commissioner of the District of Columbia froy 
to 1906, 


Mr. Ralph Budd, recently appointed Assistant to 
President of the Great Northern Ry. has been uppolnted 
Chief Engineer of the Great Northern Ry, succeed) Mi 
A, H. Hogeland, M, Am, Soe, C, B, who has been appointed 
Consulting Engineer, Mr, Budd wa appointed Chict py 
gineer of the Spokane, Portland & Seattle Ry. in 1910, and jaa 
charge of the construction of various extensions of the jy) 
lines in Oregon, including the Oregon Trunk Ry He was 
appointed Asalstant to the President of the Great Norther, 
Ry., on Jan, 1, last, 


i 


Lieut,-Comdr. R. H, Robinson, Naval Constructor, Us N 
has resigned to become associated with the Lake Torpedo 
Boat Co,, of Bridgeport, Conn. Naval Constructor Robinson 


graduated from the United Statea Naval Academy, at An 
napolia, in 1892, He studied naval architecture at the Uni 
versity of Glasgow, Scotiand, During the Spanteah-American 
War he had charge of the refitting of the transathant 
steamers “St. Louis” and “St. Paul” into seout cruisers th 
has been actively engaged in the design and construction 
of 12 American dreadnaughts, built or bullding Naval Con 
atructor Robinson is the twelfth member of the navy con 
atruction corps to accept positions with shipbuilding firma 
during the past 15 yeara, 


The Canadian Pacific Ry, has established a new cone 
neering grade of Division Surveyor, The duties of this po 
sition will Include the preparation of plans and = descrip- 
tions for purchases, salea and leases of land, resurveys of 
right-of-way, and such other land-survey work as comes 
within the juriadiction of the operating and jaalintenenrce 
departments and not connected with construction work. The 
appointments to these positions are made by the right-of-way 
and lease agent with the approval of the various division 
superintendents, The followitig appointments have been 
made: Mr, A, P, Walker, M, Can, Soc, ©. B&., formerly As 
sistant Division Engineer at Toronto, to be Division Sur 
veyor of the Ontario division with headquarters at Toronto 
Ont.; Mr. G. BE. Fiset, Aasoc, M. Can. Soc, C, E,, Division sur 
veyor of the Eastern division at Montreal, Que, and W. A 
Sibbett, Division Surveyor of the Lake Superior division with 
headquarters at North Bay, Northern Ontarto, 


Mr. Clinton L. Bardo, recently Assistant to the General 
Manager of the Lehigh Valley RR. at Bouth Rethlehem 
Penn. has been appointed General Manager of the New 
York, New Haven & Hartford RR, at New Haven, Conn 
succeeding Mr. B. R, Pollock, resigned, as noted in our tssue 
of last week, Mr, Bardo'’s railway experience dates from 
1885, when he entered the service of the Pennsylvania KR 
as a telegraph operator. Later he became Aasistant Train- 
master of the Lehigh Valley R.R., and tn 1901 was made 
Trainmaster of the New York division of that railway. Three 
years later he was appointed Freight Trainmaster of (th 
New York, New Haven & Hartford R.R,, at New York City 
becoming Superintendent of the New York division in 1905 
In 1907 he was appointed Superintendent of the Grand ( 
tral Station and of the Electric division of the New York 
Central & Hudson River R.R., which position he resigned tn 
1911 to become Assistant to the General Manager of the le 
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igh Vall RR. He will also be General Manager of the 
» Vall 
aia New England R.R. 

wr, A. H Hogeland, M. Am. Soc, C, B, Chief Engineer 


‘Great Northern Ry, since 1908, has retired from the 
of the er active head of the engineering department to 
ronsulting Engineer of the company Mr. Hogeland 
rn in Pennsylvania in 1858 and graduated in elvil 


position 


become 


as be ‘ 

pe from Lafayette College in 1877 Hie began his 
ines ‘ 

Seas sperience aa @ rodman and leveler on surveys and 
a truction of the St, Paul & VPacifie Ry in 2879 From 
vons % * 


peso to 1882 he wae leveler, transitman and topographer on 


on surveys for the Yellowstone and Rocky Moun 


the locw 
tain divisions of the Northern Pacifie Ry The following 
ain divi 
ght years Mr. Hogeland apent as Assistant Engineer on the 


construction of the Northern Pacific and Great Northern Rys 
in Minnesota, N. Dakota, 8. Dakota and Montana, From 1890 
to 1896 he was Engineer of Maintenance-of-way of the Hastern 
district of the Great Northern Ry., and from 1896 to iho2 
Resident Engineer of the same district In 1902 he was pro 
moted to be Asalstant Chief Engineer and in February 
1903, to be Chief Engineer 


OT 
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George Yale, Mechanical Engineer of the Montreal, Que,, 
Harbor Commissioners, died at his home in Montreal, Feb, 8, 
at the age of 60 yeara, He had been with the Harbor Com 
missioners for the past elx years 


Henry Hauser, President of the H. Hauser Contracting Co., 
died recently at hia home in Los Angeles, Calif Mr, Hauser 
went to Los Angeles in 1900 For several years he was con 
nected with the Lanty-Shary Contracting Co,, and super- 
vised railway construction throughout the Weat 


Sir William Arrol, head of the firm of William Arrol & 
Co,, Engineers, of Glasgow, Scotland, died in London, Feb, 20, 
aged 74 years, The firm of William Arrol & Co, has been 
contractor for many famous English bridges and is perhaps 
the leading bridge building concern in England, The fame of 
the firm reste chiefly on the construction of the Firth of 
Forth Bridge. 

William Riley MeKeen, President of the Terre Haute & In- 
dianapolis R.R. (now the Vandalia RK.) for nearly 30 years, 
died at hia home tn Terre Haute, Ind., Feb, 18 Hie was born 
on Oct, 12, 1829, In Indlana He was a delegate to the Re 
publican National Conventions of 1872 and 1904 and active tn 
the public Hfe of his community Mr. McKeen was the father 
of Benjamin McKeen, M, Am, Soe, C, E., recently promoted to 
be General Manager of the Pennsylvania KR. Lines Weat of 
Pittsburgh, and of W. R. MeKeen, Jr, M. Am, Boe, M. B., 
President and General Manager of the McKeen Motor Car Co,, 
Omaha, Neb, and formerly Superintendent of Motive Power 
of the Union Pactfie R.R, 


Frank Soulé, M. Am. Soc. C. E., President Emeritus of 
civil engineering at the University of California, died at his 
home in Berkeley, Calif., Feb. 14, Prof, Soulé was born in 
Woodville, Mias., im 1846, He graduated from the United 
States Military Academy at West Point in 1866, and after 
serving as an ordnance officer and as an inatructor in ord- 
nance and gunnery at Weat Point, he resigned his commis- 
sion in the army and went to California, where he beeame 
Professor of mathematics at the University of California tn 
1569. Water he was Professor of civil engineering and Dean of 
the college of civil engineering, We retired several years 
ago, but had practiced extensively as a consulting engineer, 


William Bostwick Stilson, for many years a prominent 
railway engineer, died at his home in Oswego, N. Y., Feb, 12, 
He was born in New Milford, Conn., in 1842, He graduated in 
civil engineering from the Rensselaer Polytechnic Inatitute 
in 1867. For many years he was employed in the building of 
several important railways in the Hast and South. He was 
Engineer on location and construction for the New York & 
Usweeo Midland R.R., now the New York, Ontario & Western 
Ky; the Erle R.R, and the Shenandoah Valley R.R. From 
Iss] until his retirement in 1909, on account of 11) health, he 
was Assistant Engineer for the Michigan Central B.R., at 


Detroit, Mich, Mr, Stilson is survived by a widow, a daughter 
and three gona, 


Albert 8. Cheever, M. Am. Soc, C. FE., for several years 
Superintendent of the Fitchburg division of the Boston & 
Maine RR, died at his home in Somerville, Mass., Feb, 17. 
‘ince December of last year Mr, Cheever had been engaged 
In special work in the operating department as Assistant to 
the General Manager. He was born in Chelsea, Mass., Sept. 
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in the General Superintendent's office of the Fitchburg KOR 


1857 Hie entered the rallway service tn 1880 aa a clerk 





The following year he waa transferred to the Chief Knei 
neers office and held various subordinate positions until sé 
when he was promoted to be \saistant Engineer at) Fiteh 
bure, Mase In ISS7T he was made Division Kneineer and held 
this office until 1890, when he was promoted to be Chief lin 


Bineer Upon the absorption of the Fitchbure RN. by the 
Moston & Maine RR, in 1900, Mr. Cheever became Aassiatans 
Chief Eneineer of the latter railway tle was appolnted Su 


perintendent of the Pitehbure division in 1902 


Carl Guataf Patrik de Laval, inventor of the turbine which 
beara his name, dled recently at the age of 67 years bile 
famous turbine was the outeome of an tnvention for separat 
ing fMuida of different apecifie gravities by means of a centrif 
ugal machtue This was made in 1878 when de Laval was 34 
years old In SSS he invented a power separator and in 
1884 a special form of bearing for steam engines In which 
centrifugal force was adapted to suck the oll into the bearing 
instead of throwing it out The firat de Laval turbine waa 
brought out in TSS9, and the tnventor lived to see Ite success 
ful introduction into many countrics, Although known chiefly 
for his invention of centrifugal cream separators and tut 
bines de Laval’sa activities were by no means confined to there 
machines Hie devised, while atill a young man, a method of 
producing sound steel Ingots by providing a cap of hone 
fusible material to fit the top of the tnheot mold) other tn 
ventions were In connection with the amelting of metals by 
electricity, the manufacture of metal pipes, a milking ap 
paratus, bolle furnaces, ané a great many other things 
Dr. de Laval was a native of Sweden and made his home tn 
Stockholm 


George Washington Custis Lee, an officer of the Corps of 
Engineers, U. & A, before the Civil War and later an engi 
neer officer of the Confederate Army, died at his home in 
Ravensworth, Va., Feb. 18 (Gien, Lee was a son of Gen. Mob 
ert KE. Lee, Commander-in-Chief of the Confederate Army, and 


a #randson of Gen, Henry Lee, the “Light Horse tTlarry Le 

of Revolutionar? fame lie was born at Fort Monroe, Va 
Mept. 16, 1832. He graduated from the United Btates Military 
Acudemy at Weat Point in 1864 After reeeiving hia com 


mission in the Corps of Engineers he saw service in Florida 
Georgia, San Franciseo and Washington, Db C At the be 

ginning of the Civil War he resigned his commission and was 
shortly afterward appointed Captain of Engineers in the Con 

federate Army Hie conatructed the fortifications around 
Richmond, Va., and served as an ald on the ataff of the l’resi 

dent of the Confederacy Later he was commissioned Hrig 

adier-General, and toward the close of the war, Major-tien 
eral In 1865 Gen, Lee accepted the office of Professor of 
civil engineering at the Virginia Military Inetitute at Lexing 
ton, Va Upon the death of his father, Gen, Hobert BK. Lee 
he succeeded to the presidency of the Washington and Las 
University In 1897 he retired as Vresident Mmeritusa 
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ENGINEERING SOCIETIES 
COMING MEETINGSR 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERRAE 
Feb, 26-28 Midwinter Convention in New York City 
Secy., F. L. Hutchinson, 33 W, 39 Bt. New York, N. ¥ 
CENTRAL BLECTRIC RAILWAY ASBOCTATION 
Feb. 27-28 Annual meeting at Indianapolis, Ind Becy 
A. L. Neereamer, Indianapolis, Ind 
NATIONAL PAVING RICK MANUFACTURERS ABBOCIA 
TION, 
Mar, 3-6 Annual meeting at Chicago, Il Hecy., W. P 
Blair, 824 Engineers Uidg., Cleveland, Ohio 
CANADIAN MINING INST) TUTE 
Mar, 6-7. Annual meeting at Ottawa, Canada Becy i 
Mortimer-Lamb, Windsor Hotel, Montreal, Canada 
VERMONT SOCIETY OF ENGINEERS 
Mar. 10. -Annual meeting at Burlington, Vt. Becy oe «A 
Reed, Barre, Vt 


NEW ENGLAND RAILROAD CLUB 
Mar. 11, Annual meeting at Boston Mass fecy., W K 
Cade, Jr., 683 Atlantic Ave,, Boston, Masa, 
TLLINOIS WATER SUPPLY ASSOCIATION 
Mar. 11-12, Annual meeting at Urbana, fl Becy Ka 
ward Bartow, Urbana, fl 
AMERICAN RAILWAY ENGINEERING ASHBOCIATION 
Mar, 18-21. Annual convention at Chicago, Il Meey Ke 
H. Fritch, 900 8. Michigan Ave., Chicago, til 
BOSTON BOCIETY OF CIVIL ENGINEERS 
Mar. 19. Annual meeting at Boston, Mass fecy., #& EF 
Tinkham, 715 Tremont Temple, Boston, Mass 
AMERICAN CHEMICAL SOCIETY, 
Mar. 25-28 Annual meeting in Milwaukee, Wis Becy., 
Cc. lL. Parsons, Box. 606, Washington, DBD. C, 
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NATIONAL FIRE PROTECTION ASSOCIATION. 
Mar. 26-27. Annual meeting in New York City. Secy., 
Ralph Sweetland, 141 Milk St., Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. 
Mar. 27. Annual meeting at Boston, Mass. Secy., H. A. 
Foulkner, 12 Pearl St., Boston, Mass. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Apr. 8-5. Annual meeting at Atlantic City, N. J. Secy., J. 
W. Richards, South Bethlehem, Penn. 
NATIONAL DRAINAGE CONGRESS. 
Apr. 10-12. Annual convention at St. Louis, Mo. Secy., E. 
T. Perkins, Chicago, IL. 
DETROIT ENGINEERING SOCIETY. 
Apr. 18. Annual meeting at Detroit, Mich. Secy., F. H. 
Mason, 614 Moffat Bldg., Detroit, Mich. 


UTAH SOCIETY OF ENGINEERS. 
Apr. 18. Annual meeting at Salt Lake City, Utah. Secy., 
R. B. Ketchum, 702 Newhouse Bidg., Salt Lake City, Utah. 


SOUTHERN GAS ASSOCIATION. 
Apr. 18-20. Annual meeting at Charlotte, N. C. Secy., E. 
Db. Brewer, Atlanta, Ga. 


sOW A Brees AND INTERURBAN RAILWAY ASSOCIA- 
ION. 
Apr. 24-26. Annual convention at Waterloo, Iowa. Secy., 
H. E. Weeks, Davenport, Iowa. 
American Society for Testing Materials—It has been an- 
nounced that the anual meeting of the society will be held 
at Atlantic City, June 24-28, 1913. 


American Society of Heating and Ventilating Engineers— 
Following the annual meeting of the Society on Jan. 23, E. 
A. Scott was appointed Secretary, vice W. W. Macon, resigned. 


American Road Builders’ Association—The letter ballot on 
officers for the coming year resulted as follows: President, 
Samuel Hill; Vice-Presidents, Harold Parker, W. A. McLean, 
and G. W. Tillson; Secretary, E. L. Powers; and Treasurer, W. 
W. Crosby. 


New York State Electrical Contractors Association—The 
following officers for the current year were elected at the 
annual meeting in Syracuse, N. Y., on Jan. 21: President, F. W. 
Newman; Vice-President, H. N. Smith; Secretary, G. W. Rus- 
sell; and Treasurer, J. P. Burn. 


The Second International Clay Products Exhibition will 
be held in the Coliseum, Chicago, Ill., from Feb. 26 to Mar. 
8, in connection with the annual meetings of the National 
Brick Manufacturers Association, Mar. 2-8, and the National 
Paving Brick Manufacturers Association, Mar. 3-5. 


A Joint Meeting of Engineering Societies of Chicago and 
Milwaukee is to be held -at Milwaukee, Wis., on Feb. 22. 
Among the papers on the program are the following: “Con- 
crete Roads and Streets,” by H. J. Kuelling; “City Planning 
as Taught and Practiced in Europe,” by L. 8. Smith; “The 
Effect of Glare from Reflecting Surfaces on Ocular Com- 
fort,” by N. M. Black and F. A. Vaughn; and “Light and 
Art,” by M. Luckiesh. 


lowa Engineering Socitety—The program for the annual 
meeting at Sioux City, on Feb. 19 to 21, included among 
others, the following papers of general engineering interest: 
“Hard Roads and Permanent Bridges,” by D. B. Luten; “Muni- 
cipal Franchises,” by C. P. Chase; “A Proposed Engineer’s 
License Law,” by J. L. Parsous; “Purification of Water for 
Residences,” by J. H. Dunlap; and “Hydrographic Survey for 
Upper Mississippi River Improvements,” by C. H. Baum- 
gartner. 


Engineers’ Club of Kansas City—Several features of par- 
ticular interest marked the Club's annual meeting and ban- 
quet on Jan. 26. The principal speaker of the evening was 
Hugh L. Cooper, who gave an illustrated talk on the con- 
struction of the dam and power plant at Keokuk, Iowa. A 
model of the Keokuk Dam and power plant formed part of 
the table decoration and a minature transmission line, strung 
along the tables, supplied the lights for the banquet. 

The officers elected for 1913 were: President, Daniel Bon- 
tecou; Vice-presidents, Robert Waddell, and Lee Treadwell; 
and Secretary-treasurer, John Prince. 


International Geological Congress—The twelfth session 
will be held at Toronto, Canada, on Aug. 7-14, and preceding 
and following the meeting, there will be a number of excur- 
sions to points of geological interest in the Dominion. The 
principal paper to be delivered is a monograph on “Coal Re- 
sources of the World,” which was suggested by the success 
attending the presentation of a similar monograph on “Iron 
Ore Resources of the World” at the eleventh session in Stock- 
holm, Sweden. The paper on coal resources has been two 
years in preparation and will contain data collected from over 
50 countries. Another topic to be discussed at the Toronto 
meeting is “The Influence of Depth on the Character of Metal- 
liferous Deposits.” 
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American Institute of Electrical Engineers 


summer convention is to be held at Cooperstown. x a 
23 to 28. 4 — 
A two-day meeting of the Institute is to be hel ‘ 
burgh, during the latter part of April under the i a 
the committee on the Use of Electricity in Mines po. 
operation with the Pittsburgh section. — 
The dates for the lectures on “Radioactivity” , ' 
in the Feb. 20 issue of “Engineering News” as \| — 
25, and Apr. 1 and 8) have been changed to Mar. 1 = 
and Apr. 2 and 9. Bi 

A section of the Institute has been authorized a; 
Wash. The annual Pacific Coast Convention is to | a 
Vancouver, B. C., on Sept. 9 to 11. — 


Canadian Mining Institute—The 15th annual 


the Institute is scheduled for Mar. 5 to 7 at Ott _ = 
Over twenty papers on various subjects of minin: a 
are to be presented, among them the followin: es 
Steel Industry of Nova Scotia,” by Thomas Cant), The 
Agglomeration of Iron Ores,” by N. V. Hansell: “Th lize 
tion of Exhaust Steam,” by J. M. Gordon; “The Use «; eens 


Apparatus in Metal Mines,” by H. E. Bertling: a; Cor 
Drilling,” by P. H. Moore. ae 
At the business session, action will be taken on f 


posed amendments to the by-laws and a ballot will be cabal 
on the following nominations of Institute officials for the 
ensuing year: President, A. E. Barlow; Vice-p: lente 
Thomas Cantley, and G. G. S. Lindsey; and Councillors, I. 
Baker, J. A. Bancroft, R. W. Brock, D. H. Brown: E - 
Corkill, T. Denis, E. Dulieux, James McEvoy, Lewis Sto kett 
and W. A. Williams. ; 

American Institute of Mining Engineers—The feature of 
the annual meeting, held in New York City, Feb. 17 to 19, 
1913, was an extensive alteration of the constitution, which 


abolishes the peculiar dual form of organization under 
which the society has existed hitherto, and also makes the 


Secretary an officer elected by the council instead of by the 
membership. The new council later elected Bradley Stough- 
ton to succeed Dr. Joseph Struthers. One important item of 
the changes in the construction was the rejection of an 
amendment which (following the novel plan introduced by 


the American Institute of Electrical Engineers) proposed to 
create a grade of “Fellow.” 

The following are the principal new officers elected by 
vote of the members: President, Charles F. Rand: Vice- 
presidents, Karl Eilers, Waldemar Lindgren, B. B. Thayer, 
Ss. J. Jennings, T. H. Leggett, and I. W. Denton; Directors, 
Cc. W. Merrill, C. S. Robinson, E. L. Young, J. A. Holmes, J. H. 
Janeway Jr., J. W. Finch, J. W. Richards, E. P. Mathewson 
L. D. Ricketts, R. W. Hunt, and James Gayley. 

In the technical sessions, sound steel ingots were a 

“ special topic of discussion. E. A. Beck, in “The Use of Anti- 
piping Thermit in Casting Steel Ingots,” described the best 
present-day practice in using thermit, and its success in 
German practice. “Piping and Segregation of Ingots of Steel 
and Ductility Tests for Openhearth Steel Rails,” by P. H 
Dudley, gave a summary of the author’s deductions as to the 
essentials of mill practice for producing sound, pipeless rail 
steel, involving early charging into reheating furnaces to 
prevent pipe formation, and blooming thereafter, somewhat 
as recently proposed by Talbot. The Talbot method, de- 
scribed in our columns three months since, was discussed 
by its originator, Benjamin Talbot, in ‘The Production of 
Solid Steel Ingots.” The personal or mill factor in pro- 
ducing good rails was illuminated by R. W. Hunt in “Com- 
parative Notes on Steel Rail Rolling.” Two parts of a sing’e 
order for rails were rolled in a small and a large mill of the 
same company, under almost identical methods, and the 
product of the smaller mill was much better; no satisfactoiy 
explanation was given. A new form of ingot mold, which, ty 
chilling the ingot more rapidly near the bottom shortens the 
depth of piping, was described by E. Gathmann in a pap*r 
“Commercial Production of Sound Steel Ingots.” 

Discussion of this group of papers brought forward a 
number of men prominent in the rail field, but no new mattrr 
was brought out. Manufacturers or their representatives 
held aloof from the discussion. Under these circumstances 
the scheduled symposium on increasing the length of ingot 
crop to insure elimination of bad metal, and on the cost of 
increased cropping, was not successful. 

The remaining iron and steel papers dealt with mine 
valuation, a new openhearth furnace design, sintering fine 
ore, and other papers of practical interest, and several 
laboratory papers, including a full review of the structural 
problems of cast-iron by Prof. A. Sauveur in “Notes on Cast- 
iron.” 

In the only other session, the first after the business ses- 
sion, numerous papers on geology, mining, milling and pro- 

ducts were presented, about half of them by title only. 
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